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ABSTRACT 

A project examined the mathematics and science 
performance of vocational students in Ohio. Part I of the study 
achieved the first objective — to report the science and mathematics 
content contained within the Ohio Vocational Achievement Tests for 
the 38 program areas. Each of the 38 tests was presented and found to 
have sound psychometric properties. In general, each test contained 
reasonable numbers of science and mathematics items. Part II achieved 
the second and third objectives — to determine the level of 
functioning and the proportion of correctly answered questions by 
juniors and seniors enrolled in vocational education programs in the 
areas of science and mathematics in each program area. In general, 
seniors outperformed juniors in each program area; the level of 
performance was at a reasonab'^e level. Performance across the 38 
levels on both science and mathematics varied among the different 
vocational groups. Part III achieved the fourth objective — a pilot 
study to determine the feasibility of experimentally comparing 
students enrolled in vocational education programs with students 
enrolled in traditional education programs on common paper and pencil 
indicators of science and mathematics performance. Performance of 
students in three vocational education programs compared favorably 
with students in college preparatory and general academic programs. 
(YLB) 
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m INTRODUCTION 

Vocational edixatior has, :3ur;''q tie itist ^ov^^?' p*;--^ - 

W substantial impact on per dps in tne worktorce throughout i-e jn iec ot-ric::. 

This has been achieved thr -^ugh the euucaticr. and tr^aining of a large ^egnieni 

■ of our force through nechanisms outside o^* tne traditional acadei-uic c 1 ass ^^oo-ti^ 

■ The increasing demand for jriore sophisticated and specialized education, ^o^^ 
students to keep pace with advancing technology, is reflected in the 

m curricular offerings and modifications to curriculum in existing schools cf 

vocational education. Recent increases in science and mathuioatics 
• requirements of students in Ohio to obtain a high school diplofi^a are 
M reflective uf concerns about the educational systeni and present difficuU 

pv^oblems for vocational educators, 
P Tnere has been large scale general c^^iticisni of the educational system 1n 

^ the United States, and particular criticism of students' lack of mathematics 

and science knowledge. Students in the state of Ohio will be recuired to 
I demonstrate adequate knowledge of fnathefpat"^'cs and science i"*^ o^dp'- to ort^in 

cheir n^gh school diploma. 
H Students in vocational education Koqram:. -are cotjir^';g ^jDc tdfi m > 

1^ amounts of science and matnematics within their progra?n cjrr^^' ; a, Ouestions 

have been consistently raised, hcwever, about trv ■;ua'-tv, '::t-'::''. i 
I tnese curricula offerings. 

Hard data that could be used to oi)l^^-^in ^]v^'it^^ : - 
m deuih. and content of science and matnenatic: ir-^-^- • -r^ < 

■ education programs across the :-tate >v ; ^ - - 
questions and problems. 

H Th^b study was initiated to adores'-. '.h c:.''.:- ' 

collection and analysis of relevant ^'^rL^i'-^r , ' ^ 
m objectives wer^e used to guide this study- 

id 
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1 Examine jp' ?^eport the science and mathematics content c^^nti^^vo: 
within the Ohio Vocational Education Exa^s (by prograiT} an^: 

2 Determine the proportion of juniors and seniors enrol ^^-^d 
vocational education programs who correctly ans-ver the M^r^'^ 
which reflect science and mathematics cjntenc (by r ugrafn area/ 

3 Determine the level of functioning students enrol "se-i 
yjcationa! education programs in the areas cf science S'- : 
mathematics (by proaram area). 

4. Initiate a pilot study to determine the feasibility or 
experimentally comparing students enrolled in vocationa- 
education programs with students in traditional education 
programs on common indicators of science and mathematics 
knowledge (by program area). 

5. Communicate the findings m writing to aoD^^opriBte protes-„.-iona < 
audiences. 

The purpose of this technica' reoo^'L is to evamine the T^atnemutics af^c 
science performance of vocational students in the State of Ohio. 'r-e date 
base, provided by the Vocational Instruction Materials Laboratory, "he Chio 
State University (OSU), was analyzed to obtain an ^'nctication '^f pe^f or:T]ance ^ 
mathematics and science of students attending vocationaJ programs. A p-'ot 
study was conducted under tnis project to determine tne feasnr.lit^. 
experimentally compariny the indicators ot mathematics dnJ sci-ence "■c^.edq'e 
of students enrolled in vocational educat'^'jn and tht^ it-':'- r: c^":' '.' 
traditional e d u c t i o n . 

Haro data for this project was obtaihcJ a Jir^' n ■ :.tt^ ' ' ' 

VucatioPd' AchievPfnent Tests to siuae-its '•n 38 p jQi a^v.i m ^v:- • , t j 
Business and Office. MarKeting, Health Occupdt">on, home Ecor^.-s-^".^ ~ - , ir.' '^^iijo 
and Industrial Eaucation in 1985 The testing co'^rd i ---.ateJ o\ ' ' ^ : --it":;^r 
Instruction Materials Laboratory These -i.iM ji^i ^^l^?: ' : 

indicat^;f^5 ot mathenatics and science ab^-'-.t; /■.c^''-': 
proqrari ^^^a. 'he ^'!idu:ators ru.in.j \> nc- '\ ■ r ^ ' _ 
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(i^^ Mf'-an Percentages of correctly answered niatherriatics and sci-"'Ce 
questions by juniors and seniors on the 38 achi evefrieni tei^:, 

(ii) Mean raw scores and standard deviations on the iev-'- w^' 
functioning of the students enrolled in vocaticna' eLi.-ci: 
programs in the areas of mathematics and science. 

In conducting the pilot study, three forms of the Ch;: ^Jcc^i' ' -i • 
Achievement Tests: Welding, Home Economics Food Services ann C-rr.'e^t^'y we^e 
modified. These modified test forms were administered to seriiors -n college-' 
bound ana general t^ducation program^D. The mean percentage: of co">^ecti> 
answered mathematics and science questions by students, as well as the niean 
raw scores and standard deviations were computed. Tne comparison was made 
between the common ind^'cators, obtained from the students enrolled in 
vocational, college'-bound and general education, co deterqiine the r^^ss ^ D i ; ^' ty 
of the experimental comparative study. 

in this rppcr\ ^he results of the study are ^-resentea .n t^^^^- pa^'^to 

In the first part of the report (response to objectiv I), cne deccnptu^n; 

the Onio Vocational Achievement Tests in 38 programs are p^^ese'^^'cc 're 

second oart (response to objectives 2 and 3^ or^^sents tr^ Dertc>-T'5r>r"c :^ 

vocational students c-^ ir'dicated by;- 

:D the mean percentages of correctly answered mather^-al ■ y 
science questions inclu:ied in those 38 tests, and 

tne raw means and standard deviaf^ons ^^n ma tn^jnrit ' . : . 
science items. 

'^r,-i_ -ht^ee of this report (response to ^yu^esxr\-9 or^.-'d-^^ f^'-it 
the 01 ^ot study which compares the students enro''!^d ^ _ -i'- - - '-a ' 
t^^^ditiOn3< educ^.tion Dy using these common ^nj-rj.^ .: : ' , - ^_ r ^ 
v,r^tter. ^> :n p^^rt ^he response ^.h;-cL'.- 
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Part I Test Description- Dnio \ocationa^ Achip.pnprt 



An indication cf quality, depth anci conter-t of scei-ci' ar. ^ '"'"^ :: 
obtained by analyzing the test scores of otudertt^-. if^ 33 prog^^n^s w^^l » c'-: 
Ohio Vocational Education Ach^evernent lest^ in 1985. "he ^ests v^a^^^e J^-.e c^e^: 
to provide the in^'ormation fcr t,he iT^p^ove!^e^t tSe ^' rstr oCt i en T'-^.^ 
purpose of the Achievenient Test Prograf^i ''3 out'mea 'Ti-? "^'o ' ' " ^- 
goals (Walter li Parks, 1384)- 

Objectn'es of Tests 
— w — . 

To: (1) nelp deterniine if the inst^ucciona' ccje-m.'-i } - 
been achiever. 

[2) provide a ^'eliable ci iter ion fo^^ revifw">,-^ 
curriculum and improving ^nstruccion. 

(3) 'Hctivetc students and teacners. 

v^) identify deficiencies in facilities ^nd e^;^"' 

(5) assist If: ^he process of supervision. 

(6) help identify strengt'-'S and wea 'ie5~-- i : 
instruction. 

help identify strengthb and wea^ "e-,::,es r 
learning, 

6; r-eij evaluate ^^ef -rence 'vte^-'i-r 
Te si De ^elcpm ent 

In .^-^elopir.g ti^e tects, tne tasks perfr^^-n-^d I . ' --^ : 
a'^ea we^e ana-y^^d. Science principles, matheniat i ca ' .-ire ic^.t^w-^. i: :r 

SKills necessary for successful perforn;ance were i < . le.:! fc^ j':ti.;t. 
The tas^'Vactiv ty analysis resulted in i nf o^^n.dt ' on fron^ wric^ 3;^ -te.^^s : fi I'^'o 
Vocational Fducat^on Achievement Tests were de^ve^joe:]. : ^ f'e''^'r '^^ ^-^..-I 
weaknesses indicated in subtest scores suqgesl a reviu-^^ j^' Lesr'^n "la^ a^-d 
Course of Stuoy to take advantage of p 'ogram st^enrjtl'S joti to t^.^ l- tl^e weak 
areas. 

if; 
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responses. ""ne wej^' Hems were re^la^e-j, ^-^r.-ntt-" 
val idat"' -.-^ "^^^ ' e lest was perfor.nied, -if-d the ^'^^-t/: r;ot cc 
to t.'-'e test '.sere r'evised or el ifpi nated. T^-e r^Js^: 
adrroniste^^ea to measure skills arid understanding in s^ec'fic 
These tests, including the task/activity analysis, are re/iewed eacn yea^' to 
ensure aopl icabi 1 i ty to current occupational practices and requ i ^e^^e-^is . 

Each achievement test in 38 vocational areas consisted of 259-33^ 
fr,ul tiple-choice questions with four-alternative responses. The te-.t w^s 
divided into two parts: ^a^t I and Part II. both pai.s, tne tes:. 's 

comprisea of 7-15 subtests according to tne auties ice^^ti r'^er }s 
requirements for a specific occupation in the rafk a-^a^-'s^' s, 
Mr _ lematics and Science Content 

Test items which measure the ab!'it> of students T-ar ^^_^^^t ^ : - z 
science are included in the context of these suotest^ T*:-i tes^s ^-^e 
analyzed to determine whether the iten^s were natherpat'^ cs 0^ s^. ^en^r^^ ::.c:t ''^i>. 
The ite-^s were also classifio:! ^nt^- spe;.:^'^c b^'a^^:n._3 : ' - : ^ er 

matneniat:cs a'^d science 

"''-e subject areas ident"^ i" ^eri ^0. rathe^ati '^^^ ^ - 

- Basic matf'emat^ cs - Plane geonie"'^^-' 

- A 1 D ra " 1" ^"^ 30 nc'Tie I r , 

•nf SLoject areas i^i^.a^ t ipq for science ^- 

^ Physics -* Microuio iO'j ' 

- Chemistry Anatomy 

- Botony - Physiology 

- Zoology - Ps^ychol '^l: - 

- Geolugy/Meteoroloqy 

^fft-' number and proportion of T'atnenat^c- .^r ' , ; ^ - _ 

the tests are presented m Table i. 
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In Table K Ihc to-al n-j^^ce? of" les: Jth'"^^, r:'i^: ^''-.r^ liS-'i'i:'^ '•::3 
njrrbers of ^mathematics and science questions range fron^']2: ar: 
respectively, THe proportions of mathematics and science questions to ir.e 
total number of test items are .01-. 40 and .01-. 70 respectively. Scne i^-:r^o 
were identifed both as mathematics and science questions. For this reader, 
the |:otal nu^nber of questions in matnematics and science might exceed t^e 
total number of questions in the test, e.g., see industrial electronics. 
Pages 10 through 47 contairi a description of each of the 38 vocational a^ea 
tests. Included in this description is a listing of the subtests, the 
proportion of items in the science c^d nath area: included on the test, a^d a 
sample science and math item. 

AcadeoLU^lltude 

Another aspect of the Ohio Vocational Testing Program is an irdiCatir 
academic aptitude. This measure is titled the Short For- Test of Acader^.c 
Aptitude (SFTAA) le'el 5. This test has dem,onstf vted high levels of validity 
and reliability and is well recognized as a good indicator of qe^-eral 
academic ability. The test is comprised of 85 items broken down into four 
subtests: (a) sequence (20 items), (b) analogies (20 items), fc) vocabular^v 
(25 itens), and (d) memory (20 items). The t-'^rt yields separate scores ^"3^ 
each subtest as well as a non- language subtest score (seoue^-^-^ o' 
analogies), a language subtest score ( vocabul ar / p ■ -c^-'^r^^ ^ ; - 
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VOCATIONAL AREA 



AGRICULTURAL EDUCATION 

Agricultural Business 
Agricultural Mechanics 
Farm Managemen . 
Horticul ture 
Production Agriculture 

BUSINESS AND OFFICE EDUCAflON 
Accounti ng/Comput i ng 
Clerk Typist 
Clerk Stenographf:r 
Data Processing 
General Office Clerk 
Word Processing 

MARKETING EDUCATION 

Apparel and Accessor ie:> 
D E. Food Service Perh^«*H 
food Market! fig 
General Merchandising 

HCALIH OCCUrATIONS EOUCAIIOfi 
Dental Assisting 
Medical Assisting 
Diversified Health Of lui.- 

flOML ECONOMICS EDUCAIION 
hihric Service:^ 
Home Economics food Setv 
Community and Home Servif 
Ch ) id Care Serv ices 



,9^ 1 'J 



TRADE AND INDUSTRIAL FDUCAll-N 
Auto Body Mechanics 
Automotive Mechanics 
Small Engine Repair 
Diesel Mechanics 
Carpentry 

Construction Electric 

Heating, Air Conditioning an.'i Re^r 

Mason^r-y 

Communication Products F lect^^Of^'Ci 
Industrical Electronics 
Commercial Art 
Drafting 

L i thographir ^ , ^ ^ 
Machine Trade.' 
We ] d i \)[} 

i jiie to ! 0- : ' 
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Test i. Aoricullura: Dus^i.e:.^ 



There are 9 subtests ir. 2 v-r^'^ , 
p^-^ev ioi'S !y identified test anB;,^^- 



Part ] contains the following subtecis Fart z contai'^s i^e 'j'\^w.^ 

1. Agricultural Careers 6. Agricultural Service-^^' 

2. Human Relations 7, Sales 

3. Office Procedures 3. Marketing ana Sto^^dge 

4. Agricultural Service Animals 9. Money Management 

5. Advertising and Promotions 



The mathematics questions are i^-. basic mathematics and represent 13% 
of the total test items. The proportion of science questions is 13%. The 
subject matter areas in which science c.jestions are found include predomi r-ant ly 
chemistry and botany. Few questions are found in the area of zoology, 
microbiology, anatomy and psychology. 



lERLC 



Sample item. 

Mathemat^'cs 

The due date of a 90^ 
dated March 17 is: 

1. Mav 15. 

2. ^^ay 17- 

3. June 1-. 



::>ci ence 



Molasses is used as a ""v- . 
in a ration main'y to ^-^pu 



prote 1 n, 
v"^ can i ns. 
caroohydrates 
pal a tab il ty 
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"nis test contairii 14 

Part 1 

Service Repair Enyin.,- 
Carburation Systerpb 
Diesel Engines 
Cool ing Systems 
Hydrau! ic Systems 
Brake & Steering 
Equipmefit Assembly 



Charging Systei^ns i A/:,. -- 
Cranking Systeriis 
Ignition Sys' 
ii. Power Trains and Transfriiss 

Metal Fabrication & 
13. Heating, Ventilation 

Conditioni ng 
1-. Personal Development 



Ret 



There are 6^ mathematics questions and 22% science questions in tr.-^^ 
test. The predominant subject matter area for mathematics questicns 
mathematics. The science questions a^p concentrated in physics and 
chemistry. 



Sample iteTis. 

Mathematics 

The manufacturer specifications 5 
that a reservoir holds 46 qt. of 
how many gallons are required to 
the system? 

1. 4.6 gallons. 

2 5 3/^ gallons. 

3 11% callons 

3 Qr- > Ions 



you replace a 



it will 



r 



Vr" ^h one of a 
ft: 



ic 



more and move faster 

more and move slcwe^\ 

iess and move faster 

ess and move s 1 0/vh:^ - 



^ t 



' 3 Ma nagenip ni 

'HIS test con ta^ - ^ 



Part 1 



1. Plan & Supervise work 

2, Analyze Farm Records 
3 Building & Structures 
^. Finance Farm Operations 
5 Maintain Inventory o'' 

Suppl ies 



'an trop Enl^?.^ ij 
Market Farm Product? 
S. Plan Livestock Ente'^pi!:- 
9 Equipment & Machinery 

10. General Management Dut.e: 

11. Employment Procedures 



There are 2G% mathematics questions and 12% science questions inciucrjd 
in the test. There is a stronger emphasis on mathematics especial ly 'on 
basic mathematics than science. The emphasized content areas on science a^e 
physics, chemistry, and physiology. There are some questions "in gecmetr ', 
microbiology, psychology and geology. 



Sample items 

Mathematics 

If a farmer moves feed storage to an 
area closer to the feeder, 40 minutes 
of time will be saved daily. The lot 
is used 275 days each year, and labor 
cost is $3.50 an hour. How much 
savings in labor would result in one 
year if the feed storage wa^ moved? 

1. S 425.95 

2. $ 641.56 
2. $ 841.05 
^'i S 38,500.00 



Scj ence 

There are different purpose^^ for 
ventilating livestock buildings in 
warm weather vs. cold weather. What 
primary function does ventilation ser 
in cold weather? 

1. Admits lignt into the build 
Z, Moves odor out of the build 
; Vents moisture lacien air to 
the outside of the building 
Moves air and moder..es 
^emperaturp of t'he DU'''Jain'j 
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'his test ccrun ' 1. : . . ' - 

Part 1 ' : - - 

1 Soil and Plant Science • "u^"^" Ser^ cr 

? Production Floriculture Nursery 
3. Retail Floriculture ? Landscapi r-;; 

Garden Center Equiprnep , 

b Personal Development 
6. Fruit and Vegetable 

Production 



Science is emphasized more than niaihematics in this test, ^he pruoort' 
of science questions to the total number of test items is 26% wnile che 
mathematics questions comprise 4%. Chemistry, botany, physics are three 
areas of content which are emphasized most for science while general ^^,3th is 
emphasized most in the mathematics area. 



Sample items. 

Mathemat'ic s 

The total square footage of 
9' by 36* is: 



224 square feet. 
274 square feet. 
32^ square feet. 
37^ square feet. 



science 



When planting annual '"^^ 
soils, the root shouia be 



h exposed. 
h exposed. 

3/4 exposed 
comDletelv 
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Ten ^ 



3. 

6. 



"wOi^e subtests a^^e -i 

Part 1 

Beef Production 

Small Grain Productioi 

Sheep Production 

Soybean Production 

Crop Chemical Application 

Agricultural Construction 



p3-t : 

Ope-^ator Equipn^?- ^ 
3, Dairy Production 
9. Corn Production 

10. Swine Production 

11. Foragi- Production 

12. Employment Procedu 



There are 6% mathematics questions and 24% science questions m this V-^jZ 
All mathematics questions are in basic mathematics. Physiology, physks, 

chemistry and botany are subject matter areas where most of the questions i-^ 
science are found. 



Sample items. 

HainemaLi cs 

A machine's harvesting capacity is 
300 bushels of corn per hour when the 
average corn yield is 150 bushels per 
acre. If a farmer works 100 hours, 
how majiy acres of corn can be 
harvested? 

1. 50 acres, 

2, 150 acres. 
3- 200 acres. 



J I- f c M v< 

A common respiratory uiseaie -/n^* 
young beef are sold and t^uCKeo 
locations is: 

1. trucking fever. 

2. respiratory fe^r'^ 

3. shipping feve: ^ 
4 young fever , 
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Busineis and Office Educatio' 

Test 6, A'"Counti"ng/Computinq C"ie"> . 

There are 10 subtests in-i^deo 



Part 1 



Part 2 





Sales & Receivables 


6. 


Processing Purchases i k-^/.r: 




Payroll Records 


1 


Specialized Account inq ^\ 0^^ 


3 


Maintaining Inventory 




Functions 




Records & Files 


8. 


Cash Receipt and Pay[Tient:> 


4. 


Completing the Accounting 


9. 


Mechanical & Electronic Cnta 




Cycle 




Accounting 


5. 


Worksheet Information 


10. 


Fmployment Procedures 



The proportions of mathematics and science questions included in tiiis 
test to the total number of test items are 15 and 2 percent respectivelv. 
The subject matter area where all mathematics and science questions a^e touni 
are basic mathematics and physics. 



Sample items. 

Mathematics 

Alice Lincoln's capital at the 
beginning of the accounting period 
was $6,000. She withdrew $400. her 
capital at the end of the accounting 
period was $6,300. Net income w3s: 



i. 



$ 300. 
$ 500. 

$ 60C. 
$ 7Q0. 



Science 

An input/output device that ■ 
transmit and receive data ov- 
telephone is known as: 



1. 

6 . 



a terminal . 
an optical 
an externa] 
a printer. 



* t i 



16 



""n'ib t^st PC ' '.'C'c-;- ' ... ^ : ~ 

Part i ^ari. „ 

1 Dictation Communications 

Corresponder ce 5, Copy Reproduction:. 

Financial RecorG:> 5. Record Management 

7. Personal Developmer z 
Employment 

Mathematical and science questions included in this test are 5 
6 percent of the total number of test questions respectively. As i n 
questions are predominantly found in the area of basic mathematics 
science questions a'^e found in the area of physics and geology. 



Sample items. 
Mathematics 



bCTence 



IT Du 15 usea as tne ceni^er pomi oi 
the paper, you would set the two 
margin stops for a 70-space line at: 



i. 



12 ano 90. 
15 and 85. 

20 and 85. 

25 and 30 



the computer to enable the p^x-cess 
of data is cal led: 



statistical coT.p u ta c ' o . . 

processed data. 

flow charts. 

3 computer prog^^i"* 



4. 



Letters, Memos E 
F i 1 i ng 

Proofreading <i Edi 
Mail Procedures 
Employment Procedu 
Human Relations 



tina 



o Reports, Manuscripts a - 
/ Acccunting/Caicu tat^" ng 

8. Telephone & Recept i sni : ^ 

9. Machine Transcript icn-'W^ 
Processing 

10. Reprograph^'cs 



Mathematical quesi'ions and science questions included in t^^,:> 
anrt 1 percent of total number of test i terns respective ]/. A'l ql-^^*: 
on basic mathematics and physics. 



Sample items. 

Mathematics 

Monthly sales are as follow: 
January, % 9,800; Februar>, $ li 
March, $ 7,500; and Aprik $ 9j 
The average monthly sales is: 

1 $ 8,100 

2 $ 9,100. 

3 $ 12,133. 

4 $ 36,^00, 



}Cience 



A visual display 
p 3 c h ^ 8 uses a : 



computerized ^ii~'n» 
magnetic bel 1 ^type 
device. 

TV'~1 i ke screen (CR' 
^acs"imi le type ^^ac 



Computer Systefns 
Clerical Procedure^* 
Programming Languages 
Human Relations 
ALitomated Electronic L. P, 
Equipment 



7 



Flow Cnart ; 
Data Entry 
Operations 



Bus i ness Math,/Ac: . - 
Efiipl cyrnent Proce^:!-.'^^^- : 



The number of mathematics and science questions in this Lest a^^e 
76% of the total number of test questions respectively. The oiatherr.at 
questions are concentrated in basic mathematics. Some questions are 
the content area of algebra. Physics is the subject matter area wher 
the science questions are found. 



Sample items. 

Mathematics Scienc e 

The number 357 convened to c ^'i^] When the file protection r^^'ri. 

coded decimal (BCD) is: affixed to a magnetic tape "e 



9011 0011 0101. 

0011 0101 OIU. 

0101 0101 0011 

0111 cm oicL 



computer operater finds it 
"impossible to: 



remove the tape ree 
tape unit. 



check the tape 
1 ibrary. 



write informat-o- o 
read i v.^or^vai i', '"^^ 
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"^esl I J Jeneral Office C^c--- 

-ieven subtests 3fh ' ' : l\ 
Part 1 

L typing Forms and Reo. -i' ^^ecepiioni st Du'/.t:. 

Reprographics Letters and CorrespC'..-' _ 

3. Employment Seeking ^, Financial Records 

4. Composition and Editing 9 Telephone Communicat:^: 

5. Records Management 10. Word Processin; 

11. Accounting Functions 

There are 9% mathematics questions and 2% science questions in tn-^s tes-, 

AM mathematics questions are found in the content a^ea of basic matheTiaiics . 

The predominant subject matter area whe^e science questions a^'e cc^ce^t ^^st^c^ 
is physics. 



Sample items. 



Mathemat i'wS 



bcience 



on $ 300 at 8% for 12C d'v.'S 



360-dav vear. 



data can be processed 
is called: 



$ 6. 



1. input. 

2. output, 
3 storage 

J r i c ^ 



Ierjc 



"^rpfe are teii s jr-.^-i , 
Part 1 

1. Typing & Transcnpno; 

2. Reprographics 

3. Word Processing Concent 
& Procedures 

4. Business Transaction 

5. Proofreading and Editing 



Automated Wo^^j ^: . 
Equipment 

Receptionist Dutie: 
Composition & Oictc 
Records Management 
Employment Procedur 



There are 4% mathematics questions and 12% science incluaed 
The mathematics questions am all in basic mathematics. The sci 
are concentrated in physics; some questions are in psychology 



Sample items. 

Mathematics Science 

If 30 is used as the center Doint of" A device which can read z 

the paper, you would center ANNUAL typed characters and cor^. 

DINNER DANCE by beginning to type at. input for a visual text 



Maric-e"^ ng Education (Di str-^buti ve 
Test ir. Apparel and Acces5C-"ies. 

"^'here are 10 subtests ^'nc'^.-e^ 





Part 1 




^art 2 


X - 


Cashiering 


6, 


Product Knowledge 


C - 


Merchandise Display 




Receiving & Marking 


1 


Sales 


s. 


Support Functions 


4 


Stockkeeping & Inventory 


9. 


Customer Services 




Control 




Obtain Employment 


r 


First Line Management 







There are 5 and 1 oercent mathematics and science questions r,^:-:^ 
in this test. The questions are concentratea in Dasic matn^'T^at'-cs c/^: 
chemistry. 



Sample items 

Mathematics Science 

The store is running a 20% reduction Po'^yester yarns are pr '^'d- 

sale. How much does a customer pay faorics to: 
for a coat priced at $ 59.95? 

L $ 11.99, 2 

2. $ 38.37. 3 

3. i 47.96, 

^ 5 50.36 4 



increase durabil ity 
repel moths and inse 
provide wash and wea 
benefits. 

simplify construC^^L 
garment. 



31 
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: E. Fy -i Gd Ser vice Person nei 
'r't lest contains 12 suD'es 
Part 1 



Pan / 



I Restaurant Management 


6. 


Efuployment ProceuL'^--. 


2. Inventory & Purchasing 


7. 


Human Relations 


Procedures 




Communications 


3, Busiriess Principles 


Q 


Sel 1 ing Principles 


. Wa i te r/Wa i t r e s s i ng 


10. 


Advertising 


Cashiering 


11. 


Product/Service Informat^or 


12. 


Safety & Housekeeping 



The number of mathematics and science questions are 6 and 10 percent of 
the total number of test questions respectively. The predominant subject 
matter areas for mathematics questions is basic mathematics, and for science 
questions in psychology. 



Sample items. 

Mathematics 

What is the sales tax on the 
following items, if the tax rate is 
4%? 

2 Cheeseburger Plaicers - $2.95 ea. 
1 Ham Dinner - $2,65 ea. 

X. -h .CI., 



bcience 

Motives that prompt action because of 
the appeal of love, fear, vanity, 
pride, prestige, desire for comfort, 
and desire to be envied are: 



rational buying motives, 
selective buying motives, 
patronage buying motives, 
emotional buying motives. 



35 
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Market • ^-i. 



I^e^^e are 



11 



Part 1 

Employment Prucedurt-^ 
Human Relations 
Business Principles 
Comniunications 
Financial Operations 



t 
o 

10 



Pan z 



Public Relation^ 
Service Technologv 
Product Informatior 
Pricing 
Operations 
Advertising and C^'sf 



The number of mathematics questions are 10 percent and the number of 
science questions are 4 percent of the total questions in the test. The 
subject matter area where mathematics questions are concentrated is in Dasic 
mathematics. And the predominant area where science questions are found is 
psychology. 



Sample items. 

Mathematics 

A customer's purchase totals $ 7.98. 
but they only have $ 7.00. The 
customer decides not to buy an iteir 
worth $ 2.39. what ^s the new 
purchase price? 

$ 4.61, 
2. $ 5,59. 



Science 

'he best method of handling a di^'ficuit 
customer would be to: 

1. maintain a superior attitude. 

2. refer the customer to a ^ales 
representative. 

3. offer the customer a sample 
of another product. 

ask questions to determine 
why the customer is upse^ 



3G 



res* 



Iher are 12 sucie^t'- 



Part 1 
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Eniploynient Procedu^e^: 
Human Relation 
Business Principles 
Communications 

^inanc lil Transactio: s 



9. 
iO. 
11. 
12. 



Sel I ing 

Marketing 

Cashiering 

Inventory Procedures 

Housekeeping & Security 

Advertising & Display 

Product & Service Techno ^'OC' 



The riuinber uf nidthfciiTidti cs and science questions are 10 and 4 percent ot 
the total questions in the test respectively. All mathematics questions are 
found in the area of basic mathematics whereas the science questions are 
concentrated in psychology. 



Sample items. 



ridinemdt icb 



Clyde's Cycle Shop offered to se 
$ 275.00 motorcycle for 10% down a-d 
$ 18.20 a month for 18 months. Wbat 
is the finance charge? 



1. 



$ 52.60. 

S 83.10. 
$ 247.50. 

5 3?7 b:.\ 



T^-e best definition of a ti 



a force which directs 
behavior toward goals, 
a determinant of consu 
behavior. 

the reason why people 

purchase items. 

an internal stru^^ure 

experience and beha-^' 

related. 



mer 
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Test. 16. Dental Assistino. 

. . — ,^ 

In "is test includes 1- 



Part 1 



Pan u 



Anatomy 8. 
Microbiology & Steri 1 izat^'On 3. 

Dental Emergencies & 10, 

Pharmacology 11* 

Dental Laboratory 12. 
Restorative & Impression 

Materials 13. 
Preventive Dentistry 

Ethics & Personal 14. 
Development 



Radiology 

Dental Office Management 
Chairside Assisting - Basic 
Chairside Assisting - Prosthetics 
Chairside Assisting - Oral Surgery 
& Pathology 

Chairside Assisting - Otner 

Specialties 

Expanded Duties 



In this test, the number of mathematics questions is 1 percent and the 
number of science questions is 55 percent of the total number of questions. 
The mathematic questions emphasize basic mathematics and geometry. And the 

^L-iC'ii-t: t|ut:^t>OfiS ciTipuaSlZc phySlOlogyj aMatOiTiy, ChciTilStiy, phySICS, 

microbiology. There are several questions in psychology, botany and zoologx 



Sample items. 
Mathematics 



bcience 



The angulation used 
mandibar molar area 



With the slab at the cor-^ect 
temperature, ^i 1 icate cemefit 
mixed: 

1. 15-30 seconds. 

2. 30-45 seconds 

3. 46-60 seconds. 
'■^ 60-90 seconds. 



o5 
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M_i,j:,;,p" As 5 "-5' 



^r.iS test COnta'i 

Pan i 





Personal Developr'-ri 




Sie'^i 1 1 23'. 


2. 


Body Systpm 


/ . 


Laboratorv :-, • 




Clinical Skills 


''i. 


E.K.G. 


4" 


Medications 


9. 


X-Ray 




Medical Office Sk ]] \ z 


20. 


Diet & Nutrrc 






11. 


First Aid 






12. 


Medical Terminology. 






13. 


Medical Office CoFiputa: 



The fjiachematics questions are 5% and the science questions are 64% cf the 
total questions in the test. All mathematics questions are basic ma^^.e^at ^cs. 
The science questions emphasize physiology, anatomy, microbiology, 
physics and chemistry. 



Sample items. 

Mathematics 

You received a statement of medical 
supplies which included: 1 box of 
injectibles $ 38.00, a box of 
syringes $ 35.50, 1 gallon alcohol 
$ 2.60, 2 gallons distilled water at 
$ 1.29 each. The check for payment 
would be: 

L $ 74.50. 

2 $ 78.39. 
3. $ 79 68. 



'he majority of di seac^e~p>^oajc' 
^ croorgani snis require: 

1. dryness, coolness ana ox,qe^ 
for growth. 

2. moisture, warmtn and oxygen 
for growth. 

3. dryness, warmth and oxvaen 
for growth. 

moisture, coolness and c?'^ 
oxygen free envirorrnert 

Of ^'Wth 



ERLC 
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test consists of li Sdbrf=^>' 



Part ] 



I 

A. 


Anatomy & Physiology 


6. 


Emergency first a-^' 


} 


Asepsis & Sterilization 




Long Term Care Nurj^rj 


I'. 


Vital Signs 


8^ 


Home Health Aide 


4. 


Acute Care Nursing 


9. 


Medical Assis'^'ng & [at^c^ fiLur/ 


c 


Ward Clerk 


10. 


Dental Assisting 






n. 


Personal Development, Emp^ '-y"^^-"' 








Skills and .thics 



There are 4% mathematics questions and 53% science questions in tne tt^st 

t\] "J fiiathe'^a t i c s questi'^ns ^re in the are^ of Das^'c rnatherpst^^^ ^ho c-^-^^n'^^r- 

questions are concentrated in physiology, micro-biology, anatomy, c^'e.T.i sir / 
and physics. 



Sample items. 

Mathematics 

You received a statement of medical 
supplies which included: 1 box of 
injectables $ 38.00, 1 box of 
syringes $ 36.50, 1 gallon alcohol 
$ 2.60, 2 gallons distilled water at 
$ 1-29 each. The check for paymeni 
would be: 



1 



s secretej r> 

Adrenal Cortex. 
Islets of Langerhd'i. 
interior portion o; fn" 
pituitary, 
interior po^^tio-^' 



1. $ 74.50, 

2. S 78.39, 
$ 79.66. 



Test 19. Fabric Ser\nvei 

There are 15 subtt-^':- ' 
Part 1 

1. Alteration Special ist 

2. Custom Dressmaker 

3. Custom Tailor 

4. Fabric Coordinator 

5. Fashion Coordinator 

6. Power Machine Operator 

7. Dry Cleaner 



Part I 



8. 


Interior Design Sp; 


9. 


Drapery Consultant 


10. 


Drapery Maker 


11. 


Drapery Installer 


12. 


Slipcover Maker 


13. 


Uphol sterer 


14. 


Ref Ini sher 


15. 


Careers & Employmep. 



The number of mathematics items Is 6% of the total items of the i^st. 
Tha questions are concentrated in basic mathematics, and some question<; are 
found in the area of geometry. The proportion of science items to the L,,ia 
number of items is 7%. Chemistry and physics are the subject matter areas 
where science questions are concentrated. 



SamD"le items. 

Mathemati cs Science 

How many widths of 48" fabric would Dry side agents used -n cr^ r r 
would be needed to make sheers for a included: 
window with 60" rods, 3" returns? 

acidic acid and digester, 
rust remover and ammonia, 
paint remover and acetate, 
synthetic detergent and 
ammoni a. 



1. 

2. 

3 

4. 



2. 

3. 

4. 



3. 
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Baker 
Cook/Chef 
Pantry Worker 



-: D^' ning Room S^r j i - 
Cafeteria Line 
Sanitation and Satel, 

9. Storeroom Operations 
10. Careers 6 Employment 



4« Caterer 

5. Dietary Aide 



The proportion ot .Tiathematics questions to the total test questions i'^ 
5%. These items are concentrated in basic mathematics. The proportion of 
science questions to the total test questions is 17%, Microbiology, chemist^ 
psychology, physics, physiology are predominant subject areas for bcience 
questior;. A couple of questions are found in the content area of botany. 



Sample items. 

Mathematics Scien ce 

A cake measuring 18'' x 36'' cut 'r^V: Fermentation of yeast 

3*' X 4'* pieces wi 1 ] yseld now many accomplished by add, no 



servings? 



1. 

2. 



sugars. 

leaveni ng?. 
shorten! no s 



5. 

I 




I 
I 



^^•s test contain^ 1^ ivr. 



Part 



4. 



J. 



Personal Care for Patie^'i 
Vital Signs 

Lilt, Move, & Transport- 
Patients 

Perform Special Care 
Infant & Child Care 
Provide Food Service 



11. 
12. 
13. 
14. 
15. 



10. 



8 



Care of Cleaning La.--^ - ^' 

Care of Furnishings 

Care of Resilient and "^^o." 

Floors 

Care of Draperies, Uck^c'-^.^^ 
& Carpeting 
Provide Room Care 
Care of Restrooms 
Care of Public Areas 
Provide Laundry Service 
Careers & Employment 



The percentage of mathematics questions is one. These questions^^re 
all basic mathematics. The percentage of science questions is 31%. T-.e 
questions c . concentrated in the subject matter areas of physiology, 
aerobiology, chemistry, anatomy and psychology. 



Sample items. 

Mathematics Science 

A linen storage shelf is 18'' deep. A patient condition tnit . - 

50'' wide. Which folded bed sheet reported immediately is 

would fit neatly on the shelf? 



1. depressed aitit.ce 
2 constipation. 



changed eating ^a:- 
breathing di f f - cl/* *. 



4,1 



31 



Pan 1 



r'art 



Child Car8 Career 

2. Center Administrati 

3. Maintenance 

4. Program Planning 

5. Evaluation 

6. Special Needs Children 

7. Health & Safety 



Activity Sel^fCtio^"; 
5 Structured Activity Prepa: 

10. Unstructured Activity Sup^ 

11. Routine Activity Supervis 

12. Nutrition & Snacks 



There are 21% mathematics questions in this test, which are all in tne 
area of basic mathematics. The percentage of science questions is 55. These 
questions are concentrated in the area of psychology and physiology. Some 
science questions are found in the areas of chemistry, microbiology, physics, 
botany, zoology and anatomy. 



Sample items. 

Mathematics 

You are responsible for collecting 
$ 1.35 each from a class of twenty- 
three children for a special assembly 
Four of the children did not pay. 
How much rrioney did you turn into ^he 
office? 

1. $ 20.25. 

2. $ 25.65. 

3. S 26.25. 



:?C|ence 

A child's language deveiODinent zry^ 
test evaluated by observing cni'aren- 



in paral lei play, 
tal king ^.ogether. 
1 i steni ng to a st: 

singing in a grcii: 



Ierjc 
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Trade and Ir.ciLstr a 1 LduCit'.' 
^esL 23. Auto Body Mechaf:ics 

'■here are 14 subtesis ' 





ran 1 




P 2 t P 
raft 


X ■ 


Welding 


7. 


Trim and Haraware 


2. 


Repair and Strenqthen 


8. 


Glass Replacement 


3. 


Patch and Fill 


9. 


Frame and Unit Bod> Repair 


4. 


Fiberglass Repair 


10. 


Suspension Systems 


5. 


Panel Replaceinent 


11. 


Engine Cooling Systems 


6. 


Ref inishing 


12. 


Air Conditioning 




13. 


Electrical System 






14. 


Shop Management and Operations 


The 


number of mathematics items 


is 7 % 


of the total number of items on 



test. The questions are concentrated in basic mathematics. Several questions 
are found in the area of geometry. The number of science questions is 23 % of 
the total que^.tions. These questions are concentrated in physics and chemistry 



Sample items. 

Mathematics Science 

Four gallons .f plastic fil-e^ cos": G>:vacetylene cutt-ng 
$ 30.00, what is the cost per p^'-^t? 

blowi ng. 
melt i ng. 
oxidizing. 

rnel tinq anu l-.;- : 



$ 7.50 



4,) 



Te^t 2^^ A:jtomotive Mechanics 



This test contains 16 ' r' f 

Part 1 ^'a^'C : 





Service Management 


3. 


Charging System ^ 


2, 


Lubrication & Prevention 


9, 


Accessory Syste'^-s 




Maintenance 


10. 


Transmissions 


<-/ 


Engine Service Repair 


11. 


Drive Line 


4, 


Cooling System 


12. 


Emission Systems 


5. 


Fuel & Exhaust Sysienis 


13. 


Brake Systems 


6. 


Ignition Systems 


14. 


Steering Systems 


/ . 


Cranking System 


15. 


Suspension Systems 




16. 


Heating, Ventilation i 
Conditioning 



There are 12% mathematics questions on the test. These qeustions are 

concentrated in basic mathematics. Some questions are found in the area of 

geometry. The percentage of science questions is 34, These questions are 
concentrated in the area of physics and chemistry. 



Sample items. 

Mathematics Science 



A repair job required 8^ days. At "^he best time to drain engine 
$ 48.40 pe*^ day, what was the total 

labor cost? 1. when the eng^ine is hot. 

2- when the filter is airt^ 

1. $ 398.60. 3, after setting overnignt, 

2. $ 399.50. 4. during a tune-up. 

3. $ 399.30. 
^. $ 398.30. 



Test ?b ^'Tiail t ngip j Repa''^ 
'nere are 15 subtest- 
Part 1 



34 



1. 


Tools and Fasteners 


c , 


Ignition Systems 


2. 


Fuel & Exhaust Systeais 


9. 


Valve Train Systems 


3. 


Cooling & Lubrication 


10. 


Troubleshooti ng 




Systems 


11. 


Lawn and Garden Equipne t 


4, 


Short Block & Governor 


12. 


Motorcycle Equipirient 




Systems 


13. 


Marine Equipment 


5. 


Charging & Electrical 


14. 


Snowmobile Equipment 




Systems 


T e: 


Business and Shop Operat^o 


6. 


Starting System 






7. 


Mechanics Mathematics 







There are 12% mathematics questions in this test. These questions 
concentrated in basic mathematics and geometry. There are 23% science 
Questions included in the test. The questions are concentrated in physi 
chemistry. 



cs and 



Sample Items, 

Mathematics 

If the pinion has 14 teeth and the 
ring gear has 63 teeth, what is t 
rear axle ratio? 



1, 

2. 



3.56 
4.5 

n -J 1 



Scienc e 

The instrument used to cnec"^- t 
armature for a possib^;^ grourii 



a voltmeter, 
a micromete?^, 
an ohmmeter 
'i ca^ ioer. 



lERlC 
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Test 26- Diesel Mechanic s. 

There are 14 subtests in this ^est ^vh^:- s?''-: 
Part 1 Part 2 



L Service & Repair Engine 

1. Fuel Systems 

3. Intake Systems 

4. Charging & Cranking Systems 

5. Electrical & Ignition 
Systems 

6. Hydraulic Systems 



7. Cooling Systems 

8. Drive Line 

9. Steering Systems 

10. Brake Systems 

11. Suspension Systems 

12. Heating & Air Condi tiorpng Syst 

13. Lubrication i Preventive 
Maintenance 

14. Service Management 



The number of mathematics questions is 5% of total questions in the 
test. The questions are concentrated in basic mathematics and geometry. T 
percent of science questions to total questions is 18%. These questions ar 
concentrated in physics and chemistry. 



Sample Items. 

Mathematics Science 

The long end of a leaf spring is Some valvec are cooled by partia; 

21-7/16". What is the length of the filling their hollow stern with: 
short end if the overall lenqth is 

33-1/2"? i. water, 

2. sodium. 

1. 11-7/15". 3, calcium. 

2. 12-1/16". 4. hydroaen. 

3. 12-1/8". 

4. 13-1/8". 



4o 
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Tesi 27 Carpentry. 



Part 1 Pa-L ,; 



1. Blueprint Readirg 


u 


Roof Framing 


2, Surveying 


9, 


Roofing 


3. Foundation 


10, 


Exterior Finis- 


4. Floor Framing 


11. 


Interior Firnsh 


5. Wall & Ceiling Framing 






6. Insulation 






7. Mathematics & Estimating 







The number of mathematics questions is 25% of the total number of 
questions in this test. These questions are concentrated in the area of basic 
mathematics and geometry. The number of science questions is 12% of cho total 
questions. The predominant content area where science questions are 
concentrated is physics. 



Sample Items. 

Mathematics Scienc e 

How many ceiling joists would be The nails used to fasten ali^rrrrui 

needed for a 28' x 56' gable roof soffit material should be: 

using 14* ceiling joists at 16'' o.c? 



1. 43 joists. 1. screw nails. 

2. 56 joists. 2. galvanized nails, 

3. 86 joists. 3. stainless steel ' 

4. 112 joists. 4- 



[erxc 



4;i 
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Test, 28. Construction Electricity 

There are 11 subtests incU.i:eu 



Part 1 Part 2 



1, 


Basic Electricity 


6. 


Safety 


I, 


National Electric Code 


7. 


Service Entrance 


3. 


Planning and Layout 


8. 


Motors and Controls 


4. 


Rough- in Wiring 


9. 


Low-Voltage Systems 


5. 


Finish Wiring 


10. 


Electrician's Mathematics 




11. 


Personal Development 



The number of mathematics questions is 16% of the total questions in the 
test. The questions are concentrated in the area of basic mathematics. The 
proportion of science questions to total questions is 29%. These questions 
are predominantly concentrated in the area of physics. 



Sample items. 
Mathematics 



Science 



In a transformer, the primary to Thermal insulation refers tc 



secondary turns ratio is 3:1, if the 
primary voltage is 500 V the secondary 
voltage is: 



2. 



200 V. 
300 V. 

ISOO V. 
120C v. 



noise reduction, 
sound transmission, 
heat loss prevention, 
moisture prevention. 
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Test Z'j Heating, Air Conditiun i a^n d Ref ^ i_o ej^aj ^ 

There are six subtests in tfris test, fhey ai^e 



1. 
2a. 
2b. 

3a, 



Part 1 

Installing Refrigeration 
& Air Conditioning 
Equipment 

Troubleshooting Refriger- 
ation & Air Conditioning 
EquipiTient--El ectrical 
Troubleshooting Refriger- 
ation & Air Conditioning 
Equipment--Mechanical 
Service & Repair Refriger- 
ation & Air Conditioning 
Equipinent--El ectrical 



Part 2 

3d. Service & Repair Refr ^ge^at ^on 
& Air Conditioning Equipment--^ 
Mechanical 
4. Installing Warm Air Heating 
Systems 

5a. Troubleshooting Warm Air Heating 

--Electrical 
5b. Troubleshooting Warm Air Heating 

Sytem--Mechanical 
6a. Service & Repair Warm Air Heating 

System--Electrical 
6b. Service & Repair Warm Air Heating 

System--Mechani cal 



The number of mathematics questions is 2% of the total number of items 
in this test. The questions are concentrated in the areas of basic mathematics 
and geometry. The number of science questions is 25% of the total questions. 
Physics and chemistry are the predominant content areas where sciercc questions 
are found. 



Sample Items. 

Mathematics 

The number of 6^' square pieces that 
can be cut from a 24^' x 8' galvanized 
sheet is: 



bcience 



The electrical power 
may be checked by: 



bU . 
54 . 



an amiPeter. 
a test 1 ight. 
a wattmeter, 
an ohmmeter 



ERLC 



O 1 
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Test 30. 

There a^e 10 ^ *b' 
Pari I 



Part 



1 . 


Prepare Materials & Job Sue 


h 


Miscellaneous Ma:::.-- 


2. 


Lay Brick and Block tc a 




Concrete Masonry 




Line 


8. 


Surveying 


3. 


Lay Brick and Block with a 


9. 


Mathematics and Bluep 




Plun.b 


10. 


Personal Development 


4. 


Fireplaces and Chimneys 






5. 


Arches 







This test consists of 8 percent mathematics questions. These questions 
are concentrated in the areas of basic mathematics and geometry. The proportion 
of science questions to the total items of the test is 6 percent. And these 
questions are concentrated in the areas of physics. Several questions are 
found in the areas of chemistry and psychology. 



Sample items. 

Mathematics 

A fireplace 5^4^' wide is built in a 
room that has an inside measurement 
of 11' 2" along one wall. The length 
of the remaining space is: 



Science 

To prevent shock, an electrical 
powered mortar mixer must be: 



1. 
2. 

4. 



2'b\ 
4^10'V 
5^10^' 
17^5". 



1. 
2. 

3. 

d 



wired. 

elevated. 

grounded. 

insulatpd 
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3l. 


Cofpmunicat Jon Product Eiectro 








This test consists of 13 suDt 


e-.^. - 






Part 1 






1 


Personal Development 


1 

/ . 


Audio Systeip" 


2. 


D.C. Electronics 


8. 


Radio Receivt^r Systerr,: 


3. 


A.C. Electronics 


9. 


T.V. Receiver Systems 


4. 


Active Electronic Devices 


10. 


Transmitter Systems 


5. 


Electronic Circuitry 


11. 


Antenna and Transmission 5y 


6. 


Electronic Test Equipment 


12. 


Special Systems 




13. 


Digital Logic System. 



There are 22 percnt mathematics questions included in this test. 
These questions are in basic mathematics and algebra. The number of science 
questions is 76 percent of the total number of questions in this test. Physics 
is the predominant area of content where science questions are found. 



Sample items. 

Mathematics Science 

The answer to the following binary The core material of an e'^-ci c^naqiei 

subtraction problem in binary is: must have a high: 





11011010 


1. 


hysteresis. 




10101101 


2. 

3 


rel uctance, 
retenti vity 


1. 


OOlOllOlp 


/i 

4 _ 


permeabi 1 i t 


2. 


lOt-10111^ 
001 1100^ 






0 . 






4. 


1010 1 iOl^ 
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^^^^ 32. Industrial E]ectr on^>5 

This test has 13 subtest 
are as fellows: 

Part 1 

1. Personal Development 

2. Selling, Installing & 
Testing Equipment 

3. Fabricate Circuits and 
Enclosures 

4. D.C. Electronics 

5. A.C. Electronics 

6. Semi-Conductors 

7. Test Equipment 

The proportion of mathematics questions to the total number of questions 
in this test is 26 percent. The questions are concentrated in the areas of 
basic mathematics and algebra. There are some questions in geometry. The 
proportion of science questions is 79%. These questions are concentrated in 
physics. There is also one question in Dsychology and one in chemistry. 



Pnrt 2 

S. Analog Electronic Cm'Cu.:. 

9. Digital Logic 

10. Digital Electronic Circuitb 

11. Troubleshooting & Analysis 

12. Special Electronic Devices 

13. Electro-Mechanical Devices 



Sample items. 

Mathematics 

The circular mil area of a 1/8^' 
diameter wire is: 



Science 



ne symbol iilustratea te 



1. 250 mils. 

2. 15625 CM. 

3. 125 CM. 

4. 15625 mils. 



1 thermocoup 1 8. 

2 trans^esistor. 
3, thermistor. 

4 photc resistor 
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Test 33. Cofnmercial Ai't, 



1. 
2. 
3. 
4. 
5. 



The test conriits O' i) SL;Drt^r,s 5^ 



Part 1 

Drawing 
Design 

Illustration 

Technique 

Color 



Part 

6. Drafting 

7. Mechanical 

8. Photography 

9. Layout 

10. Typography 



The number of mathematics question is 13 percent of the total number of 
all items. Geometry and basic mathematics are two areas where mathematics 
questions are concentrated. The proportions of science questions to the total 
number of questions in the test is 74 percent. The questions are concentrated 
in the areas of physics and chemistry. There are few questions in the areas 
of microbiology and psychology. 



Sample itc-r.j 

Mather ^ tics 

A flat surface in drawing and 
illustration is referred to as: 



1. 
2. 
3. 
4. 



trapezoid, 
plane, 
rectangle, 
plate. 



Science 

Light that bounces from another surface 
onto the object the artist is drawing 
is referred to: 

1. diffused light. 

2. suffused light. 

3. ret lected 1 ight. 

4. indirect light. 
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Test 34. Drafting. 

This test consists of the 17 ^ol 
Part 1 

1. Ge-^metric Drawing 

2. Orthographic Projection 

3. Pictorial Drawing 

4. Sectional Views 

5. Auxilliary Views 

6. Drafting Materials, 
Equipment & Reproduction 
Methods 

7. Dimensioning 

8. Production/Working Drawings 

9. Fastening Methods 

10. Industrial Materials and 
Processes. 



owing s'ibtests: 
Part 2 

11. Intersections and Devel up;?eni:^ 

12. Mechanisms 

13. Architectural Drawings 

14. Structural Drawings 

15. Electrical Drawing 

15, Civil Engineering Drawings 
17. Personal Development 



This test contains 40 percent of mathematics questions which are 
concentrated in geometry and basic mathematics. A few questions are found in 
the area of trigonometry. The proportion of scienre questions is 20 percent 
of the total questions. These questions are concentrated in the areas of 
physics and chemistry. Some questions are found in the area of geology. 



Sample i eins. 

Mathematics 

Hrawing an angle of 75 requires 
use of: 



1. a combination of 30-60 
and 45 triangles. 

2. two 30-60 triangles. 

3. two 45 triangles. 

4. a combination of 15 and 
30-6C triangles. 



Science 

The light exposure time required in 
the ammonia process is not affected 
by the: 

1. type of tracing paper. 

2. developing solution. 

3. speed of print paper. 

4. intensity of 1 ight . 
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Test 55. Liihographlc Pr intin g 

This test contains the 10 roT .v;;.:; '.jcte^i;. 



Part 1 Part 2 



L 


Layout and Designs 


7, 


Stripping 


z. 


Composing 


8. 


Platenaking and Proo 


3. 


Proofing 


9. 


Offset Presses 


4. 


Paste-up 


10. 


Finishing Operations 


5. 


Camera and FMm Processing 






6. 


Personal Development 







The proportion of mathematic questions is 12 percent. These questions arp 
concentrated in basic mathematics. Some questions are found in the area of 
geometry. The proportion of science questions in this test is 15 percent. The 
questions are concentrated in the areas of physics and chemistry. 



Sample iiems. 

Mathematics 

A piece of artwork 20 pi'^as x 
20 picas is marked 150%. What is 
the desired size? 

1. 25 X 25 picas. 

2. 30 X 30 picas. 

3. 35 X 35 picas. 

4. 40 X 40 picas. 



Science 

One of the light sources used to expose 
phototypesetti ng characters is: 



1. laser. 

2. CRT. 

3. VDT. 

4. raster 
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Test 36. Machine Trades 



1. 
2. 

3. 
4. 
5. 



This test contains 11 subtests They a^e: 



Part 1 

Benchwork 6. 

Inspection and Measuring 7. 

Instruments 8. 

Drilling Machines 9. 

Turning Machines 10. 

Sawing and Special 11. 
Operations 



Part Z 

Layout ar,d Bl uec'-' ^•'it 
Milling 

Abrasive Maching 

Heat Treating & Appliec 

N,C./C.N.C. 

Personal Development 



The number of mathematic questions if 15 percent of the total number of 
questions in the test. These mathematics questions are concentrated in basic 
mathematics and geometry. A few questions are found in the area of 
trigonometry. The proportion of science questions in this test is 6 percent. 
Chemistry and physics are two subject matter areas where science questions 
are found. 



Sample items. 

Mathematics 

In the drawing below, the number of 
degrees in angle 3 is: 



Science 

Ihe ratio of the output to the input of 
any machine in the shop is called: 



1. 

L. 

3. 
4. 



9°. 

13°. 
31°. 

r. 



1. 

2. 
3. 
4. 



horsepower, 
efficiency, 
work. 

velocity. 



_ 54. 
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Jesi 37. Welding. 

This test consists of t^e 7 fc' lowing subtests. 
Part 1 Part 2 



1. Labor and Management 

2. Oxyacetylene Welding 

3. Shieded Metal Arc Welding 



4. Tungsten Arc Welding 

5. Gas Metal Arc Welding 
5, Resistance Welding 

7, Blueprint and Math. 



The test contains 12 percent mathematics questions which are in the 

areas of basic mathematics and geometry. The number of science questions 
is 20 percent of total number of questions in the test. The science questions 
are concentrated in the areas of chemistry and physics. 



Sample items. 

Mathematics 

The angle at which the T.I.G. welding 
torch should be in relation to the 
base metal is: 



1. 
2. 

3. 
4. 



20° to 25°, 
30° to 40°. 
50° to 60°. 
70° to 80°. 



Science 

After aluminum oxide has oeen removed 
from aluminum, it starts to reforni: 



1. within weeks. 

2. within hours. 

3. within days. 

4. immediately. 
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Test 38 



JO , 


LUSnic uQ ' Oyi - 






1 m s lgs L conia » r 






rdi L i 




1. 


Sanitation 


7. 


2. 


Scalp Care 


8. 


3. 


Manicure 


9. 


4. 


Hair Shaping 


10. 


5. 


Hair Styling 




6. 


Facial 





Part 2 

Permanent Waving 

Hair Coloring 

Applied Science 

Shop Management & MatheTat-^'; 



The test consists of 3 percent mathematics questions. These questions 
are concentrated in basic mathematics and geometry. The proportion of science 
questions in this test is 65 percent. Chemistry, physiology, microbiology, 
botany and physics are the subject matter areas where the science questic^.s are 
concentrated. There are some questions found in the area of anatomy. 

Sample items. 



Mathematics 

A patron purchases $ 12.50 worth of 
retail items plus 4% tax, a 
nontaxable pennanent wave service 
costing $27.50 and leaves the operator 
a 15% tip on the service only. The 
total cost to the patron will be: 



science 



Shampoos with a 
will: 



high 



a 1 Kal i ne content 



1. 

2 

3. 

4. 



$ 40.50, 
$ 44.13. 
$ 44.63. 
S 45.90, 



1. close the cuticle. 

2. give the hair luster. 

3. damage the hair. 

4. strengthen the cortex 



GO 
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Part II Performdnce Levels on Mathematics, Science a^d SPiAA 
of Students in Vocationai Education 
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Part II Performance Leve-s on Mathefpatics , Science , anu SF"^AA of Stuc:e-n:s 
Vocational Education 

The purpose of this portion of the report focuses on achi -vei-^ent 
students enrolled in vocational education in mathematics and science on the 38 
Vocational Education Achievement Tests taken in 1985. The perforfriance of 
students in mathematics and science is illustrated by two indicators: the 
mean percentages of correctly answered mathematics and science questions by 
students, and the raw score variation of scores on mathematics and science. 

In addition to the achievement indicators in science and mathematics, in 
each vocational area, a common indicator of academic aptitude was obtained 
from each participant. The SFTAA scores for students in each program are 
presented. 

With respect to the overall performance of the juniors and seniors on ihe 
Ohio Vocational achievement tests, each test was designed such that there was 
an average item difficulty of about 50% i.e., about 50% of the students taking 
each question would get the item correct. For psychometric reasons, this 
gives the assessment tool maximum ability to discriminate between those who 
know the content and those that do not. As a result of the way the test is 
constructed, student performance is generally expected to be at aDout tne 50% 
correct level for each test. This factor should be Kept in ^-^nd as one 
interprets the results presented in this report. 

(l^ The Mean Percentages of Correctly Answered Qi }stions b> Students. 

In order to document the performance level in mathematics and sc^'ei;ce of 
the students in a vocational education program, ihe mean percentage of 
correctly answered mathematics and science questions in 38 Vocational 
Education Achievement Tests were calculated for juniors and srniors. Tables 
2-13 show the total number of students who took the tests. In aao^t^'on, the 




50 



average performance of students correctly answering the composilo of d • s 
mathematics and science questions are presented. The mean performances :i e 
also summarized by vocational program areas in Figures 1 through 16 to conpare 
the leve^ of performance in mathematics and science of the jun^o^^s ar^ seniors 
who enrolled in vocational education. 

Table 2 

Mean Percentages of Mathematics Questions Correctly Answe-'ed by 
Juniors and Seniors in Agricul tura'^ Education 



Total Number Mean Percentage" Total 

^ _ No. of 

Occupational Program Juniors Seniors Juniors Seniors Items 



1) Agricultural Business 


158 


68 


40. 


80 


41. 


71 


41 


2) Agricultural Mechanics 


522 


656 


40. 


82 


46 


06 


20 


3) Farm Management 


66 


59 


31. 


19 


39 


95 


80 


4) Horticulture 


446 


384 


38 


36 


43 


00 


14 


5) Production Agriculture 


68 


121 


37 


57 


46 


40 


20 



iciu> 2 shows the total number of students in agricultural education who 
took the Vocational Education Achievement Tests and the mean percentages of 
juniors and seniors who correctly answered mathematics questions in the tests. 
Illustrated in Table 2 and Figure 1, juniors scored 41% and seniors scored 46% 
in Agricultural Mechanics, juniors scored 31% and seniors scored 40% in Farm 
Management, juniors scored 40% and seniors scored 43% in Horticulture, juniors 
scored 38% and seniors scored 56% in Production Agriculture on mathematics 
questions in the respective tests. Obviously, the mean percentages of the 
seniors were higher than their junior counterparts. However, the mean 



60 
50 
40 
30 
20 
10 
0 



J S 
Prod. AgT 



Ag. Buss. 



Ag. Mech. 



Farm Mgt. 



Horti. 



pei^centages of the juniors and seniors in Agriculturcl Business were 41 and 42 
respectively which are only slightly different. In general, seniors 
outperformed juniors in Agr'^cul tural EHycation with respect to perfo^^rnance on 
mathematics questions. All students answered less tha*^* 50% of the items 
correctly. 

From Table 3 and Figure 2, juniors scored 38% and seniors scored 47% in 
Accounting and Computing Clerk, juniors scored 36% and seniors scored 41% in 
Clerk Typist, juniors scored 15% and seniors scored 53% in Clerk Stenographer, 
juniors scored 46% and seniors scored 58% in Data Processing, juniors scored 
43% and seniors scored 46% in General Office Clerk, luniors scored 52% and 
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'e^^ceniages of Matheniatics Questions Correctly Ar^- 
Juniors and Seniors in Business Education 



Occupational Prograrri 



Total Number 
Juniors Senfcrs 



1) Accounting/Computing 

Clerk 

2) Clerk Typist 

3) Clerk Stenographer^ 

4) Data Processing 

5) General Office Clerk 

6) Word Processing 



Mean Percentage 



Juniors Seniors 



Total 
No. of 
I terns 



1,205 


926 


38. 


36 


47. 


03 


47 


524 


502 


35. 


86 


40. 


52 


23 


1 . 717 


1,430 


44. 


95 


52 


81 


24 


:,025 


982 


46. 


33 


57. 


59 


33 


1,251 


916 


43. 


02 


45 


94 


26 


497 


331 


51 


79 


56 


43 


16 



Mean % 
70 



Figure 2 

Mean Percentages of Mathematics Questions Correctly Arswe^ed by 
Juniors and Seniors in Business Education 
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seniors scored 56% 1n Word P^'ocessinq un Ihe ^-^speci^: niat^ ^taz'^ -"-^^ 
in the v^ocational Education AchiGvenient "^c.^ Obviously, i^^e pean 

percentages of seniors were higher than those of the juniors in e^'ery program 
In genera], the seniors correctly answered app^oxifBately half o-' tne ^^VJ. 
items while the juniors answered less than half of the items cc^n^ect'v 



Table 4 

M'tan Percentages of Mathematics Questions Correctly Answe'^ea 
Juniors and Seniors in Marketing Education 



Occupational Program 



Total Number 



Juniors Seniors 



Mean Percentage 
Juniors Seniors 



Total 
No, of 
Items 



1) Apparel L Accessory 


70 


29 


59. 


54 


61. 


75 


22 


2) E. Food Service 
Personnel 


8S 


26 


44. 


54 


38 


42 


18 


3) Food Marketing 


129 


£1 


.10. 


94 


40. 


38 


38 


4) General Merchandizing 


1 ^ ZSk. 


673 


A J 


r f- 

3t) 


42 


84 


37 
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J S J S J S J S 



I Apparel and 0. E. Food ServTce Food General 

B Accessory Personnel Marketing Merchandizing 

Table 4 illustrates the total number of vocational students in Marketing 

■ Education, who took the Vocational hducation Achievement Tests and the mean 
^ percentages of mathematics questions correctly answered by students. Juniors 

■ scored 60% and seniors scored 62% "^n Apparel anu Accessories, jumors scored 
I 45% and seniors scored 38% in D.E. Food Service Personnel, juniors sco^^ed 4I^o 

and seniors scored 40% in Food Marketing, juniors scored 61?- and seniors 

I scored 43% in General Merchandising on the mathematics questions I'; uenov^a*. 

^ the performance of both groups was less than bO% except ro^^ Lre Mip3^^ei V'd 

Accessory test. 

|er|c i> : 
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From Figure 3, the bar graph illustrates that t.ie nipa" L-ertc rr-a 
seniors in Apparel and Accessories and General Merchandising w-.'-e sliq^t"!:-' 
higher than those of the juniors in the same programs, h owever, the irc jf 
performance of the seniors was slightly lower than jun^c-s P.L. i-O'': 
Service Personnel and Food Marketing. 

Table 5 shows the number of students in Health Occupations Fc^ucation who 
took the Vocational Education Achievement Tests and the mean performance of 
students who correclty answered mathematics questions in the tests. Juniors 
scored 39% and seniors scored 46% in Dental Assisting, juniors scored 48% and 
seniors scored 50% in Diversified Health, and juniors scored 42% and seniors 
scored 54% in Medical Assisting on the mathematics questions. Figure 4 
illustrates that the mean performances of seniors were higher than those of 
the juniors in all three programs. In general, the overall performance of 
the seniors was approximately at the 50% current level with juniors 
perfo>-ming at a slightly lower level. 

Table 5 

Mean Percentages of Mathematics Questions Correctly Answered 
Juniors and Seniors in Health Occupation Education 



"^otai Number Mean Percentage Total 

„ No. of 

Occupational Program Juniors Seniors Juniors Seniors Ite'i^s 



1) 


Dental Assisting 


342 


297 


38 


95 


46 


40 


2) 


Medical Assisting 


138 


126 


42 


29 


53 


68 


3) 


Diversified Health 


693 


580 


48 


00 


49 


74 



56 



Mean Percentages of Mathematics Questions Co'Tt-i.tl, 

Juniors ana Seniors in Health Occupat.ors LcvCo: 
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Table 6 

Mean Percentages of Mathenfiatics Questions Correctly Answered ty 
Juniors and Seniors in Home Economics Education 



Occupational Program 



1) Fabric Services 

2) Home Economics 

Food Service 

3) Community and home 

Service 

4) Child Care Servic2S 



Total Number Mean Percentage Total 

No. of 

Jumors Sem ors Juniors Seniors Items 



137 

76h 

162 
624 



85 

5/6 

96 
484 



32.91 44.76 



4 7. 11 



66 



73.60 



lERlC 



61) 



57 



Figure 5 

Mean Percentages of" Mathematics Questions Correct'- Ans^ve-^?; 
Juniors and Seniors in Home Econotr.ics Fducati cn 

Mean % 
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I Illustrations in Table 5 and Figure 5 shows that juniors scored 33%. and 

. seniors scored 45% in Fabric Services in correctly answering the mathemat^* cs 
" questions in the Vocational Education Achievement Tests. However, the mean 

■ performance of tli*^ juniors in Home Economics Food Services, Community and Home 
Services and Child Care Services were 47%. 67%, and 74% respectively, whereas 

I scores for the seniors were 49%, 70%, and 75% r^especti vely . The mean 

M performance of the seniors in these three programs were slightly higher than 

th^^^p 0^ ^heir j "^ior counterparts. Note that the students correctly ^-^nswered 
I about 3/^ cf tne items in the Home Service^ and Child Care Service tests 

Table 7 shows the total number of students, both juniors and semors, in 

■ 16 programs of Trade and Industrial Education who took the Vocationa! 

■ Educat^'on Achievement Tests, and the mean performance ot tne juniors and 
seniors who correctly answered the mathematics questions Illustrated in 

r ^ 

ERIC 
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Figures 6 through 8, the average perfor^^ance of seniors is higher tnan that of 
the juniors in almost every program. In Commercial Art, the (near perfor-mance 
of the senio»^s was only slightly higher than that of the juniors. In general 
the average percent correct for the seniors was 50% or less. The performance 
of tl'.e juniors was somewhat below that figure. 

Table 7 

Mean Percentages of Mathematics Questions Correctly Answered by 
Juniors and Seniors in T^ade and Industrial Education 



ERLC 





Total 


Number 


Mean Percentage 


Total 
No. Oi 


Occupational Program 


Juniors 


Seniors 


Juniors 


Seniors 


Items 


1) Auto Body Mechanics 


1,083 


1,061 


35.02 


40. 


15 


251 


2) Automotive Mechanics 


1,7 17 


1,6''8 


36. :i 


43. 


29 


38 


3) Carpentry 


767 


907 


38.94 


49. 


34 


81 


4) Commercial Art 


309 


307 


47.51 


50. 


29 


41 


5) Communication Products 
Electronics 


764 


714 


34.25 


38. 


■^5 


1 *- 


6) Construction Electricity 500 


514 


■12.27 


52. 


9i 




7) Cosmetology 


1,593 


1.514 


48. 30 


r r- 

00, 


68 


M 


8) Diesel Mechanics 


331 


390 


43. 70 


48, 


7 i 




9) Drafting 


578 


827 


41.50 


. 


1' 


121 


10) Heating, Air Ccnd, 
and Refrig. 


291 


256 


J . i 


^5. 


oc 




li) Industrial Electronics 


478 


446 


37 bS 


48, 






12) Lithographic Printing 


482 


499 


33.74 


39 




4 


13) Machine Trade 


901 


1,911 


47 41 


r A 
JD . 


29 




14) Masonry 


202 


205 


34.36 


46. 


9b 


2i 


15) Sma1 1 Engine Repa i r 


181 


150 


47. 15 


55 


45 


40 


16) Welding 


938 


1,075 


39 75 


49. 


79 


40 



Figure 6 

Mean Percentages oT Mathematics Questions CoTect'y Answe- 
Juniors and Senio^^s in Trace and Indust'^i al Eauca^-'C 
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Figure 7 

'■-lean Percentages of Mathematics Questions Correctly Answer? 
Juniors and Seniors in Trade and Industrial Eoucatio" 
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Mean Percentages of MatnefTK-itics Questions 
Juniors and Seniors in Trade and Iog. 
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Table 3 indicates the tota' number of students who participated in the 
Vocational Education Achievement Tests and the Mean Percentages of science 
questions answered correctly by juniors and seniors. Juniors scored 37% and 
seniors scored 47% in Agricultural Business ^ juniors scored Vi^o and seniors 
scored 48% in Agricultural Mechanics, juniors scored 37% and seniors scored 
48% in Farm Management, juniors scored 40% and seniors scored ^7% in 
Production Agriculture on the various science test questions. Figure 9 
illustrates a higher percentages of seniors than juniors in every nroq^ari] w^"t^. 
seniors scoring just under 50% on the a^^e^age and j-jniors scc-^i^c ^C-'. o^"- -ess 
on the a^/erage. 
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Table z 

>'e3n Percentages of Science Questions Correct Answ^re:: : , 
Juniors and Seniors in Agricultural Educat^'on 



Total Number Mean Percentage loiai 

No. of 



Occupational Program 


Juniors 


Seniors 


Juniors 


Seniors 


IteFi' 


1) Agricultural Business 


158 


68 


37. 


12 


44. 


23 


40 


2) Agricultural Mechanics 


522 


565 


40. 


57 


47. 


50 


74 


3) Farm Management 


66 


59 


36. 


55 


47. 


37 


37 


4) Horticulture 


446 


384 


39 


80 


45 


"7 7 
/ / 


92 


5) Production Agriculture 


53 


121 


40 


74 


47 


18 


85 



70 



Figure 9 

Mean rei-.c.itages of Science Questions Correctly Answe^e-i oy 
Juniors and Seniors in Agricultural tducatior 
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Table 9 shows the number of students in Business Education who took the 
Vocational Education Achievement Tests and the mean percentages of co^^rectly 
answered science questions by juniors and seniors. Juniors scored 52% and 
seniors scored 58% in Accounting and Computing Clerk, juniors scored 42%, 
seniors scored 45% in Clerk Typist, juniors scored 51%, and seniors scored 59% 
in Data Processing, juniors scored 46% and seniors scored 48% in Genera"; 
Office Clerk, and juniors scored 56% and seniors scored 66% in Word Processing 
on correctly answered science questions. Figure 10 illustrates that the mean 
percentages of questions correctly answered by seniors were higher than those 
of juniors in every program. Percentages for the seniors was above 50% except 
for Clerk Tyoist and General Office Clerk. 

Table 9 

Mean Percentages of Science Questions Correctly An s w e r e u o jr 
Juniors and Seniors in Business Education 



Total Number Mean Percentage Total 

No. of 



Occupational Program 


Juniors 


Seniors 


Juniors 


Seniors 


Items 


1) Accounting and 

Computing Clerk 


1,205 


967 


51, 70 


58 It 


-J 


2) Clerk Typist 


624 


502 


41.87 


45.37 




3) Clerk Stenographer 


1,717 


1.43G 


50 . 36 


56 09 




4) Data Processing 


1,025 


982 


49. 25 


c;o 1 c: 




5) General Office Clerk 


1,251 


916 


45.83 


4c. 39 




6) Word Processing 


497 


1': ^ 


... 24 







o 

lERlC 
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Figure 10 

Mean Pe'^cenlages of Science Questions Correctiy ^-n 
Juniors and Seniors in Business Educaticr. 
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"^able 10 presents the number of juniors and seniors in Marketing 
Education who took the Vocational Education Achievement Tests and the mean 
percentages of correctly answered science questions by the students. The 
juniors scored 59% and seniors scored 59% in Apparel and Accessories, juniors 
scored 46%, and seniors scored 48% in D.E. Food Service Perse nnel, juniors 
scored 44% and seniors scored 43% in Food Marketing, juniors scored 54% and 
seniors scored 56% in General Merchandising on the science questions. 
According to Figure 11, slightly more questions were answered correctly Dy 
seniors than juniors in Food Service Personnel and General Me^chandi zi pg 
However, the performance of the juniors was higher than the seniors m Fooc 
Marketing and Apparel and Accessories The performance of Dotn juniors and 
senior was around the 50% rark except for the Appare' and Accessor ^e-- tests 
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Table 10 

Me:n Percentages of Science Questions Correctly Answered 
Juniors and Seniors in Marketing Education 



Occupational Program 



Total NufT.ber 
Juniors Seniors 



Iota : 



Mean Percentaoe 

No. cf 

Juniors Seniors Items 



1) Apparel & Accessories 


70 


29 


69. 


29 


58. 


62 


2 


2) D.E. Food Service 
Personnel 


85 


36 


45, 


92 


■+/ . 


70 


31 


3) Food Marketing 


129 


51 


44 




42. 


72 


15 


4) General Mer-cnandising 


1,252 


573 


54 


1 ^ 


56 


44 


13 



Figure 11 

'•'esn Percentages of Science Questions Correctly Answere 
Juniors and Seniors in HarKeting Educatior-' 
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Table 11 

Mean Percentdyes of .Science Questions Correctly Answertd ij 
Juniors and Seniors in Health Occupations Education 



Total Number Mean Percentage Total 

_ No. of 

Occupational Program Juniors Seniors Juniors Seniors Items 

1) Dental Assisting 342 297 49.21 55.55 192 

2) Medical Assisting 138 125 50.68 50.72 227 

3) Diversified Health 593 580 56.47 58.69 241 



Figure 12 

Mean Percentages of Science Questions Correctly Answered by 
Juniors and Seniors in Health Occupations Education 
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Table 11 show^- the nurrber of students who :ook the Vccalicna"! Lducation 
Achievement Tests in Health Occupation Education, The »Tiean percentc^qe-^ 
indicate that the juniors scored 49% and seniors scored 56% in Dental 
Assisting, juniors scored Bl% and seniors scored 59% in Diversified Health on 
the science questions answered correctly. As illustrated in Figure 12, 
seniors scored higher than juniors on the science questions !n the Vocational 
Education Achievement Tests. 

Tab'^e 12 shows the number of students who took the Vocational Education 
Achievement "^ests in Hon.e Economics Education and the mean performance of 
students who answered the science questions in the tests correctly. The 
juniors scored 32% and seniors scored 36% in Fabric Services, juniors scored 
48% and seniors scored 48% in Home Economics Food Services, juniors scored 62% 
and seniors scored 63% in Community and Home Services, juniors scored 58% and 
seniors scored 63% in Child Care Services on correctly answered science 
questions. Small differences between the mean percentages of juniors and 
seniors in Home Economics Food Services and Community and Home Services were 
revealed in the bar graphs illustrated in Figur-^ 13. The mean performance of 
seniors in Fabric Services and Child Care Services were also higher than their 
junior counterparts In all cases the seniors outperformed their juniors on 
the science questions on the Vocational Education Achievement Tests. On all 
levels the Fabric Services Test, the cerforf^ance of the students ^/as 
approximately at the 50% level or above. 

Table 13 shows the total number of students, botn j^iP^-ors ana seniort, m 
16 programs of Trade and Industrial £du'^:ition who took the Vocational 
Education Achievement Tests, and the mean performance of juniors and seniors 
in correctly answering the science questions in the tests. iMust^^ated in 
Figures 14 through lb, the performance of seniors in the 16 programs were 



highe-^ than th 
enicrs ranged 
n to 5:0%, 
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iabie 12 

Mean Percentages of Science Queblions C^v^^c^j -r: 
Juniors and Seniors in riorne Eccn;)-n!c: EuUs^aCio 



Total NumDer Mean Percenr.age ■ jca: 

^ No, of 

Occupational Program Juniors SenTors JlmTo^-s Seniors I^.en-.s 



1) Fabric Services 137 

2) Home Economics 

Food Services 7r^- 

3) Community and 

Home Services 162 

4) Child Care Services 624 



31.85 36.?: 



2i 



96 



484 



al. 91 



57.53 



£3.15 
62.83 



Lbl 
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70 

50 



Figure ii 

Mean Percentages of Science Questicnb Co'^rectiy Ars/^f 
Juniors and Seniors ^'n Home Economics Educatiop 



40 

30 
20 
10 
0 



■ 



i 

i 



J 



-abric Servi-,e5 



Home Economics 
rood Services 



Con^Tiuni ty & Howi 
Serv i ces 



[J-' ' (' I, a re 
5 e V i _ e G 



IerJc 



61 



Mean Percentages of Science Questions Cor^^ecl^'y Answere'j 
"\ -uniors and Seniors in Trade and Industrial Eaucat^ ; 



Total Number Mean Percentage Total 

________ ^ 

Occupational Progra?^ Juniors Seniors Juniors Seniors Items 



1) 


Auto Body Mechanics 


1,083 


1,051 


41. 


69 


48. 


33 


If 


Z) 


Automotive Mechanics 


1,717 


1,648 


37. 


49 


45. 


68 


109 


3) 


Carpentry 


757 


907 


49. 


1 c; 


59. 


58 


40 


4) 


Commercial Art 


309 


307 


47. 


72 


51. 


94 


43 


5) 


Communication , roducts 
Electronics 


764 


714 


34 


34 


42. 


22 


25/ 


6) 


Construction Electricity 


500 


514 


45 


74 


1 — * 

5/ . 


3b 


98 


') 


Cosmetology 


1,593 


1,514 


49 


55 


59 


4Z 


221 


8) 


Diesel Mechanics 


331 


390 


43 


08 


52 


20 


60 


9) 


Mechanical Drafting 


578 


827 


34 


60 


40. 






10) 


Heat, Air Conditioning 
and Refrigeration 


291 


286 


50 


1 "? 


53 






11) 


Industrial Electronics 


478 


446 


36 


72 


45 


9 / 






Lithographic Printing 


482 


499 


39 


20 


47 


no 


b4 


13) 


Machine Trade 


901 


1,191 


36 


02 


4? 


r." r 


' ir 


14) 


Masonry 


20? 


2-5 


44 


18 


54 


-) 7 




15) 


Small Engine Repair 


131 


150 


45 


93 


53 






16) 


We idi ng 


938 


1,075 




/8 


5u 







6^ 



Figure 14 



Mean Percentages of ScienC3 Questions Co'fectiy Answere'.! : 
Juniors and Seniors in Trade ana Industrial Edjcatio- 
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Figure 15 

Mean Percentages of Science Questions Correctly Answered by 
Juniors ahd Seniors in Trade and Inaustrial Education 
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Figure 16 



Mean Percentageb of Science Questions Correctly Answered 
Juniors and Seniors in Trade and Industrial Educatior, 
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In general, the mean percentages of correctly answered mathematics and 
science questions in the Vocational Education Achievement Tests was higher for 
for seniors than for juniors in the same occupational program. In other 
words, ^yeniors outperformed juniors on mathematics and science questions in 
almost every occupational program. 

However, there were some program's where the mean percentages of seniors 
was lower tnan that of the juniors. For example, in answering mathematics 
questions, the mean performance of the juni:rs in D.E. Food Service Personnel 
was 45% whereas the seniors scored 38%. The mean performance of juniors in 
Food Marketing was ^ '% whereas the seniors scored 40%. Similarly, in 
answering science iHue:jtions. the mean performance of juniors in Apparel and 
Accessories was o9% whereas the seniors scored 59%; the mean performance of 
juniors and seniors in Food Marketing was 44% and 43% respectively. Except 



for Food Service Personnel and Apparel atid Accessories Tests, tnic difference 
appears to be trivial, '^easons for these situations probably are due to small 
number of subjects and/or small numbers of items and reflect sampling error. 
(2) THE VARIATION OF RAW SCORES ON MATHEMATICS AND SCIENCE PERFORMANCE 

By examining the students' raw scores on mathematics and science items 
included in the Ohio Vocational Education Achievement Tests, the mean scores, 
medians and standard deviations in mathematics and science of juniors and 
seniors in 38 programs were obtained. Tables 14-36 illustrate the mean, 
median and standard deviation of vocational students by program areas. Also 
provided in these tables are total possible scores in mathematics and science, 
and maximum and minimum scores obtained by the students in each program. 

In general, spniors performed equal to or better than juniors on the 
mathematics items in almost every program in Agricultral Education and Trade 
and Industrial Education, and performed slightly better in Business and Office 
Eaucation and Health Occupations Education. However, mathematics performance 
of seniors were not different from that of juniors in Marketing and Home 
Economics Education. 

In science, seniors performed better in Agricultural, Health Occupations 
and Trade and Industrial Education, and slighlty better in Business and Office 
Education. However, seniors* performance in science were not different from 
juniors' in Home Economics Education except for Child Care Services. 



Table 14 

Raw Score ^^erfc^^rpance in Mathematics of Junior? » 

Total 
Possible 

Occupational Areas Score Max Min Mean 



1) 


Agricultural 
Business 


41 


34 


0 


16 


73 


16. 


0 


6. 


16 


2) 


Agricultural 
Mechanics 


20 


18 


0 


8. 


16 


8. 


0 


3. 


18 


3) 


Farm 

Management 


80 


52 


6 


24. 


95 


23. 


5 


8. 


30 


4) 


Horticulture 


14 


12 


0 


5. 


17 


5. 


0 


2. 


18 


5) 


Production 


20 


19 


1 


•7 
/ . 


87 


7. 


Q 


A. 


23 



Agriculture 



Med 5D 



Table 15 

Raw Score Performance in Mathematics of Seniors in Agricultural Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SO 



1) 


Agricultural 
Business 


41 


39 


0 


17. 


26 


16. 


0 


6. 


7 


2) 


Agricultural 
Mechanics 


20 


18 


0 


9 


24 


9. 


0 


3. 


51 


3) 


Farm 

Management 


80 


69 


13 


31. 


49 


29. 


0 


11 


68 


4) 


Horticulture 


14 


12 


0 






6. 


0 


2. 


30 


5) 


Production 


20 


20 


2 


9 


83 


8. 


0 


4. 


46 



Agriculture 



74 



Taole 16 

Ran ScQt^o Pe^^fo^^^^ance in Math^Tat"! cs of ''j—c 

Office Educaiicf, 

Total 
Possible 

Occupational Areas Score Max Mm Mea- 



1) 


Accounting/Computing 47 


39 


U 


18 01 


18 . 0 


6. 


57 




Clerk 














2) 


Clerk Typist 23 


22 


0 


8.48 


8. 0 


4. 


12 


3) 


Clerk Stenographer 24 


23 


^ 
u 


10.79 


11.0 


4. 


20 


4) 


Data Processing 33 


IS 


0 


9.71 


10.0 


3- 


41 


5) 


General Office Clerk 26 


26 


0 


11.17 


11.0 


A 


76 


6) 


Word Processing 15 


15 


0 


7. 77 


8.0 


2. 


81 






Table 


17 












Raw Score Performance in 


Mathematics of 


Seni ors 


in B'jsiness 


arc 






Office Education 












Total 
















Possible 














Occupational Areas Score 


Max 


Mi n 


Mean 


Med 


SL' 


1) 


Accounting/Computing 47 


45 


0 


22.05 


22 


8. 


76 




Clerk 














2) 


Clerk Typist 29 


23 


0 


9.70 


10 


4. 


^8 


3) 


Clerk Stenographer 24 


24 


0 


12.66 


1 T 


4. 


83 


4) 


Data Processing 33 


19 


0 


10.98 


11 


^ . 


44 


5) 


General Office Clerk 26 


25 


0 


11.95 


1 1 
L J. 


5 . 


02 


6) 


Word Processing 15 


15 


0 


8.47 


9 


2. 


89 



Table 18 

Raw Score Performance 1 n .a it. matics of Ji-rp ors i ^^ 
Marketing Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SC 



1) 


Apparel Acce.5Sories 


22 


21 


0 


13. 


10 


14 




5 


07 


2) 


D. E. Food Service 


18 


18 


0 


8. 


04 


8. 


0 


4 


47 




Personnel 




















3) 


Food Marketing 


38 


32 


0 


15. 


56 


16 


G 


7. 


82 


4) 


General 


37 


33 


0 


15. 


00 


14 


0 


6. 


50 



Merchandising 



87 



75 



"able 19 



Raw Score 


Pe^^f orniancG 


in 


Matherr.ati 












Marketing 


Educati on 




























Possible 














Occupatiorjdl Areas 


Score 


Max 


Min 


Uq.: 


m 


Med 


^ r. 

JU 


1) Apparel Accessories 


22 


20 


3 


13. 


59 


15 


3 94 


2) D. E. Food Service 


18 


15 


0 


6, 


92 


6 


3.49 


Personnel 
















3) Food Marketing] 


38 


31 


4 


15. 


34 


15 


7.25 


4) General 


37 


35 


0 


15. 


75 


15 


7.35 


Merchandising 

















Taole 20 

Raw Scor-p Performance in Mathematics of Juniors in Hedltn 

Occupations Education 



Occupational Areas 



Total 
Possible 
Score 



Max Min 



Mean 



Med 



SD 



1) Dental Assisting 

2) Medital Assisting 

3) Diversified Health 



5 

22 
15 



5 0 
19 0 
14 0 



1.95 
9.43 
7.20 



2.0 
10.0 
7 0 



1.14 

4.39 
2.54 



Table 21 

Raw Score Performance in Mathematics of Senics in Health 

Occupations Education 



Occupational Areas 



Total 
Possible 
Score 



Max 



Min 



Mean 



Med 



1) Dental Assisting 5 

2) Medical Assisting 22 

3) Diversified Health 15 



5 
20 
14 



0 2.47 3.0 1.13 

0 11.73 12. U 4.0" 
0 7.44 7.0 2.6. 



lERlC 



b8 



76 



Table 22 

Paw Score Performance in Mathenaf'cs J./^k 
Home Economics Educatio" 

Total 
Possible 



Occupational Areas 


Score 


Max 


Ml n 










1) Fabric Services 


22 


17 


G 


/ - DO 


c n 
0, U 




/ c 


2) Home Economics 
















Food Services 


20 


19 


0 


9.44 


9,0 


3^ 


S3 


3) Community & Home 
















Services 


4 


4 


0 


2.67 


3.G 


10- 


01 


4) Child Care Services 


5 


5 


0 


3.50 


4.0 


1 

JL . 


30 






Table 


23 










Raw Score Performarce 


in Mathematics of 


Senior's 


in Heme 








Economics 


Educati on 












Total 
















Possible 














Occupational Areas 


Score 


Max 


Min 


Mean 


Med 






i) Fabric Services 


22 


17 


0 


3.73 


JlU 


3, 


55 


2) Home Economics 
















Food Services 


20 


19 


0 


9.80 


iO 


4, 


19 


3) Community & Home 
















Services 


4 


4 


0 


2.77 




1 

X c 


08 


4) Child Care Services 


5 


5 


0 


3.59 


4 


n 

J. . 


28 



Table 24 

Raw Score Perfo^^nidnce in Mathematics of Jun:o^5 in ^^ace 
and Industrial Education 



Occupational Areas 



Total 
Possible 
Score 



Max 



Min 



Mean 



Med 



lERLC 



1) 


Auto Body Mechanics 


25 


19 


0 


8. 


76 


8. 


0 


3. 


44 


2) 


Automotive Mechanics 


38 


29 


0 


13. 


59 


13. 


0 


4. 


40 


3) 


Carpentry 


81 


69 


0 


31. 


62 


30. 


0 


10. 


71 


4) 


Commercial Art 


41 


36 


0 


19. 


37 


19. 


0 


6. 


02 


5) 


Communication Product 






















Electronics 


76 


55 


0 


26. 


03 


26. 


0 


7 


37 


6) 


Construction 






















Electricity 


55 


48 


0 


23. 


25 


22. 


0 


7 


74 



89 



77 



Table 24 (continued) 

Raw Score Perforrrance in Mathematics of Junior^ i'-^ 
and Industrial Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Mea 



7) 


Cosmetology 9 


9 


0 


4.35 


4.0 


1. 


72 


8) 


Diesel Mechanics 15 


14 


0 


6.89 


7.0 


2. 


7? 


9) 


Drafting 121 


99 


0 


49.13 


47.0 


14. 


83 


10) 


Heating/Air Conditioning 
















& Refrigeration 6 


6 


0 


2.35 


2.0 


]_ _ 


53 


11) 


Industrial 
















Electronics 84 


70 


0 


31.69 


31.0 


9. 


52 


12) 


Lithographic Printing 43 


34 


0 


14.62 


14.0 


5. 


67 


13) 


Machine Trade 57 


51 


0 


27.15 


27.0 


8. 


35 


14) 


Masonry 23 


20 


0 


8.01 


8.0 


4. 


09 


15) 


Small Engine Repair 40 


36 


0 


18.87 


19.0 


7 


53 


16) 


Welding 40 


38 


0 


15.91 


15.0 


6. 


46 



Table 25 

Raw Score Performance in Mathematics of Seniors in Trade 
and Industrial Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Med 



1) 


Auto Body Mechanics 


25 


21 


0 


10. 


01 


10.0 


3 


83 


2) 


Automotive Mechanics 


38 


34 


0 


16. 


08 


16.0 


c 


38 


3) 


Carpentry 


81 


77 


0 


39. 


98 


39.0 


13. 


95 


4) 


Commercial Art 


41 


39 


0 


20. 


53 


21.0 


6. 


82 


5) 


Communication Product 




















Electronics 


76 


69 


0 


30. 


10 


29.0 


10 


24 


6) 


Construction 




















Electricity 


55 


52 


0 


29. 


10 


29.0 


8. 


50 


7) 


Cosmetology 


9 


9 


0 


5. 


01 


5.0 


1 , 


77 


8) 


Diesel Mechanics 


16 


16 


0 


J 


80 


3.C 




83 


9) 


Drafting 


121 


99 


0 




16 


54.0 


16 


33 


10) 


Heating/Air Conditioning 


















& Refrigeration 


6 


6 


0 


2. 


64 


3,0 


1 


50 


11) 


Industrial 




















Electronics 


84 


78 


0 


40. 


73 


41.0 


13. 


Pj 


12) 


Lithographic Printing 43 


36 


0 


17. 


09 


15.0 


6 


J4 


13) 


Machine Trade 


57 


.,4 


0 


32. 


11 


33.0 


8 


79 


14) 


Masonry 


23 


22 


0 


10. 


80 


10. 0 


4. 


71 


15) 


Small Engine Repair 


40 


39 


0 


21.53 


22.0 


8 


61 


16) 


Welding 


40 


37 


0 


]9. 


85 


20.0 


7. 


36 



90 



78 



Table 26 

RaW Score Performance in Science of 
Agricul tural Educaticn 

Total 
Possib 18 



Occupationa: Areas 


Score 




Mir, 












1) Agr^'cul tural Business 


40 


32 


0 


— _ — 
14.85 




15. 


0 


5 


.99 


2) Agricultural Mechanics 


74 


65 


0 


30.09 


29. 


0 


10 


.45 


3) Farm Management 


37 


25 


'-\ 


13.56 


x3. 


0 


5 


.09 


4) Horticulture 


92 


57 


0 


35.31 


35. 


0 


11 


.21 


5) Production Agriculture 


85 


66 


8 


35.60 


34. 


0 


12 


.47 






Table 


27 












Raw Score 


Performance in 


Science of 


Senic^s 


i n 










Agricultural 


Education 














) \J l^U i 

Possible 
















Occupational Areas 


Score 


Max 


Mi n 


Mean 


Med 


S 


J 



1) 


Agricultural Business 


40 


40 


0 


17. 


78 


18. 


0 


-r 
/ 


27 


2) 


Agricultural Mechanics 


74 


67 


U 


35. 


11 


35. 


0 


12 


59 


3) 


Farm Management 


37 


33 


3 


17. 


59 


17. 


0 


5. 


0 


4) 


Horticulture 


92 


74 


0 


40. 


24 


40. 


0 


12. 


47 


5) 


Production Agriculture 


85 


83 


14 


41. 


58 


40. 


5 


12. 


48 



Table 28 

Raw Score Performance in Science of Juniors in Bus'^ness 
and Office taucation 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SD 



1) 


Accounting/Computi ng 


5 


5 


0 


2. 


58 


3. 


0 


1. 


40 




Clerk 




















2) 


Clerk Typist 


4 


4 


0 


1. 


68 


2. 


0 


-J 

i. 


31 


3) 


Clerk Stenographer 


10 


10 


0 


5. 


09 


5. 


0 


1. 


77 


4) 


Data Processi^ig 


254 


144 


0 


85. 


94 


8b. 


c 


21. 


28 


5) 


General Office Cle.^k 


7 


7 


0 


3. 


22 


3. 


0 


1. 


53 


6) 


Word Processinc 


42 


40 


0 


23. 


52 


24. 


0 


7. 


24 



SI 



79 



labie 



^ -. r Zi t^' o ^ 


f r err ^ r,r P i 


r 1 n r A 
^ L, 1 c n L t 


r \ p r- 












!i n H Cx 'f 4- ~ 

aV'Q U 1 r f 


C6 EduC 


a L ( Or 












Tot^l 
















r U > b \ L> J c 














ULLUpdtiUMa I tab 






M i n 




M 






1 ) Accounti ng/Computi rg 






0 


2.9 


3 


. 0 


1.43 


Clerk 
















2) Clerk Typ^*-^ 


4 


4 


0 


l.Sl 


2 


.0 


1.35 


3) Clerk Stenoyi apner 


10 


9 


0 


5.51 


5 


,G 


1.79 


f J Uata riU'-ccbiiiy 


264 


145 


fl 
u 


lux. "tiL 


1 dd 

XU*T 


0 




5) General Office Clerk 




7 


0 


3.42 


4 


.0 


1.53 


5) Word Processinq 


42 


41 


2 


27.5? 


2 


.9 


7.47 




Table 30 












Paw ^pov^o 


'Performance 


in Sci 


D n £1 Ti 


Inn* <^ 


■i n 








Market! 


ng Educ 


d L 1 Uf } 












Total 
















Possible 














Occupational Areas 




Max 


Mi p 


Mean 


Med 


SD 


1) Apparel Accessories 


2 


2 


0 


1. 39 




1.5 


0.69 


2) D. E. Food Service 
















Personnel 


31 


30 


0 


14.2^1 


1 


4.0 


8.40 


3) rood Marketing 


15 


14 


1 


6, 67 




7,0 


2.78 


4) General Merchandising 


13 


13 


0 


7.04 




7,0 


2.96 



Table 31 

Raw Score Performance in Science in Seniors 
Marketing Education 



Occupational Areas 



Total 
Possible 
Score 



Max 



Min 



Mean 



SD 



1) 


Apparel Accessories 


2 


2 


0 


1. 


17 


1. 


0 


n. 


76 


2) 


D. E. Food Service 






















Personnel 


31 


27 


0 


14. 


81 


14. 


0 


7. 


81 


3) 


Food Marketing 


15 


13 


0 


6. 


41 


6. 


0 


3. 


16 


4) 


General Merchandising 


13 


13 


0 


7, 


30 


8. 


0 


3. 


11 



92 



80 



Table 3/ 

R'.v.- it.ore Performance in Science J'^rsors ■ • 
HeaUh Occupations Edocai^un 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SD 



1) 


Dental Assisting 


192 


166 


0 


94. 


52 


^3. 


5 


24. 


37 


2) 


Medical Assisting 


252 


185 


0 


114 


80 


116. 


0 


35. 


98 


3) 


Diversified Health 


241 


199 


0 


136 


09 


137. 


0 


28. 


75 



Table 33 

Raw Score Performance in Science of Seniors in 
Health Occupations Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SD 



1) Dental Assisting 


192 


168 42 


113.45 


116.0 


24.27 


2) Medical Assisting 


252 


207 38 


137.21 


139.0 


34.0 


3) Diversified Health 


241 


213 0 


141.30 


144.0 


30.63 






Table 34 








Raw Score 


Performance in Science 


of Juniors 








Home Economics Education 








Total 












Possible 










Occupational /''-eas 


Score 


Max Min 


Mean 


Med 


SD 


J , fabric Services 


27 


19 0 


8.60 


9.0 


3.91 


2) iiome Economics 












Food Services 


63 


59 0 


30.66 


31,0 


10. 58 


3) Community & Home 












Servies 


109 


98 10 


67.54 


68.0 


17.50 


4) Child Care Services 


151 


129 0 


82. 28 


88 0 


25.36 



^3 



Table 35 



Raw Score Pertomance in Science of be.v;-,-; 
Home Econoniics Education 

Total 
Possible 



Occupational Areas 


Score 


Max 


Min 


Mean 


Med 


SD 




1) Fabric Services 


27 


22 


0 


9.64 


10. 0 


4. 


0 


2) Home Economics 
















Food Services 


63 


60 


0 


30.86 


Ji. u 


11. 


31 


3) Community & Home 
















Services 


109 


97 


9 


68.43 


71.0 


17. 


68 


4) Child Care Services 


151 


140 


0 


90,38 


97.0 


26. 


76 



Table 36 

Raw Score Performance in Science of Juniors in 
Trade and Industrial Education 

Total 
Possible 

Occupational Areas Score Max Min Mean Med SD 



1) 


Auto Body Mechanics 


77 


60 


0 


32. 


10 


31. 


0 


9. 


76 


2) 


Automotive Mechanics 


109 


90 


0 


39. 


79 


38. 


0 


13. 


16 


3) 


Cai (.entry 


40 


34 


0 


19. 


66 


20. 


0 


6. 


22 


4) 


Commercial Art 


43 


37 


0 


20. 


64 


21. 


0 


6. 


53 


5) 


Communication Product 






















Electronics 


257 


188 


0 


88. 


26 


85. 


0 


25. 


72 


6) 


Construction 






















Electricity 


9? 


83 


0 


44. 


81 


44. 


0 


13. 


22 


7) 


Cosmetology 


221 


191 


0 


109. 


65 


111. 


0 


28. 


16 


8) 


Diesel Mechanics 


60 


48 


0 


25. 


85 


25. 


0 


7. 


83 


9) 


Drafting 


62 


53 


0 


20. 


87 


20. 


0 


6. 


94 


10) 


Heating/Air Conditoning 




















& Refrigeration 


75 


60 


0 


37. 


08 


37. 


0 


10 


70 


11) 


Industrial 






















Electronics 


257 


229 


0 


9'\ 


26 


90. 


0 


28 


01 




Lithographic Printing 


54 


44 


0 


21 


17 


21. 


0 


7 


87 


13) 


Machine Trade 


24 


19 


0 


8. 


63 


8. 


0 


3 


47 


14) 


Masonry 


19 


15 


0 


8 


39 


9. 


0 


3 


65 


15) 


Small Engine Repair 


/9 




0 


36. 


53 


37. 


0 


12. 


53 


16) 


Welding 


68 


61 


0 


29 


04 


29. 


0 


9, 


31 



^4 



Table 37 



Raw Score Performance in Science of Seniors 
Trade and Industrial Education 



Total 
Possible 



Occupational Areas 


Score 


nax 


nl n 


Mean 


Med 


SD 


1 \ 


Muuu Duujr ncundniLo 


77 


10 
1 L 


u 


3/ 




3/ . 


0 


1 i . 


C C 

00 


2) 


Autnmntivp Mprh;inir^ 


1 HQ 


QQ 


U 




. DO 




u 


1 A 

1 0 . 


7*^ 


3) 


Carpentry 




hu 


U 


23 


.75 


24. 


0 


7. 


26 


4) 


Commercial Art 




JO 


n 
u 


22 


.29 


23. 


0 


5. 


90 


5) 


Communication Product 






















Electronics 


257 


225 


0 


108 


.59 


107. 


0 


37. 


08 


6) 


Construction 






















Electricity 


98 


89 


0 


57 


.08 


57. 


0 


14. 


45 


7) 


Cosmetology 


221 


209 


0 


131 


.50 


133. 


0 


31. 


32 


8) 


Diesel Mechanics 


60 


58 


0 


31 


.21 


315. 


0 


9. 


77 


9) 


Drafting 


62 


46 


0 


24 


.39 


24. 


0 


7. 


73 


10) 


Heating/Air Conditioning 






















& Refrigeration 


75 


67 


14 


42 


.80 


44. 


0 


10 


96 


11) 


Industrial Electronics 


257 


242 


0 


120 


.61 


119. 


5 


42. 


05 


12) 


Lithographic Printing 


54 


46 


0 


25 


.35 


25. 


0 


9. 


12 


13) 


Machine Trade 


24 


20 


0 


10 


.19 


10. 


0 


3. 


78 


14) 


Masonry 


19 


15 


0 


10 


.31 


11. 


0 


3. 


89 


15) 


Small Engine Repair 


79 


73 


0 


43 


.51 


45. 


0 


15. 


54 


16) 


Welding 


58 


61 


0 


34 


.07 


35. 


0 


9. 


83 



(3) VARIATION OF PERFORMANCE ACROSS VOCATIONAL AREAS ON THE SHORT FORM TEST 
OF ACADEMIC APTITUDE 

Using only the total test score of the SFTAA (level 5), an indication of 
relative academic ability acr - the 38 vocational areas for juniors and 
seniors can be found in Table 38. As expected, the seniors as a group 
perform better than the juniors. The median score for the senic s acres all 
program areas is P'oroxitiately 50. The means for the juniors range from a 
low of approximately to a high of approximately 55. The corresponding 
range for the seniors runs from 44 to 50. The standard deviation of scores 
within each program are ranges between 10 and 13 points. 



lERlC i^S 



TABLE 38 



1985 Performance on the Short Form Test of Acadernic Aptitude for 
Juniors/Seniors participating in Ohio Vocationa' Education Prog'-ar" 

JUNIORS SENIORS 
Mean S.D. Mean S.D. 

OCCUPATIONAL TESTS 



Agricultural Education 



Agricultural Business , . . . 


45. 


94 


12. 


26 


49. 


20 


10. 


98 


Agricultural Mechanics . . . 


43. 


90 


12. 


21 


47. 


62 


12. 


36 


Farm Management 


43. 


98 


11. 


41 


46. 


27 


12. 


53 




44. 


15 


12. 


96 


46. 


57 


12. 


53 


Production Agriculture . . . 


45. 


13 


. 12. 


96 


51. 


07 


12. 


32 


BUSINESS AND OFFICE EDUCATION 


















Accounting/Computing Cl^rk . 


52. 


20 


10. 


13 


55. 


66 


9. 


85 


Clerk-Stenographer ... 


51. 


95 


9. 


90 


55. 


42 


9. 


95 


Clerk Typist 




69 


10. 


61 


50. 


38 


10. 


59 


Data Processing 


54. 


33 


10. 


03 


58. 


28 


lU 


ly 


General Office Clerk . . . . 


49. 


32 


10. 


57 


50. 


03 


10. 


64 


Word Processing 


50. 


24 


9. 


86 


53. 


38 


10. 


64 


DISTRIBUTIVE EDUCATION 


















Apparel & Accessories . . . . 


51. 


02 


11. 


70 


53. 


21 


9. 


87 


D.E. Food Service Psrsonnel . 


49. 


58 


11. 


29 










Food Marketing 


47. 


42 


11 


78 


49. 


51 


13. 


35 


General Merchandising . . . . 


48. 


67 


12. 


14 


49 


85 


11. 


98 


HEALTH OCCUPATIONS EDUCATION 


















Dental Assisting 


48. 


20 


10. 


64 


54. 


07 


9. 


82 


Medical Assisting ...... 


49. 


86 


10. 


82 


53. 


31 


10. 


54 


Diversified Hlth Occupations. 


49. 


35 


10. 


88 


52. 


17 


11. 


10 


HOME ECONOMICS EDUCATION 


















Community & Home Services . . 


42. 


76 


li: 


87 


44 


1^ 


13. 


58 


Fabric Services 


40. 


76 


12. 


86 


43 


43 


11. 


31 


Home Economics Fool services. 


41 


25 


12. 


81 


43. 


74 


13. 


86 


Child Care Services 


42. 


50 


11. 


48 


44. 


17 


11. 


77 


TRADE AND INDUSTRIAL EDUCATION 


















Auto Body 


42. 


96 


11. 


29 


48. 


53 


11. 


54 


Automotive Mechanics . . . . 


45. 


81 


li. 


40 


50. 


09 


11. 


99 


Building Maintenance . . . . 


45. 


12 


13. 


03 


45. 


60 


12. 


19 


Carpentry 


45. 


74 


11. 


82 


49. 


78 


:i. 


25 


Commercial Art 


49. 


62 


12. 


51 


56. 


51 


11. 


52 


Construction Electricity . . 


49. 


59 


11. 


38 


54. 


38 


11. 


16 


Cosmetology 


'^8. 


3A 


10. 


06 


51. 


18 


11. 


01 


Diesel Mechanic 


46. 


t-t 


10. 


88 


49. 


97 


10. 


86 


Drafting 


^4 


26 


10 


94 


57. 


33 


11. 


u: 


Electronics-Comm. Prod. . . . 


53. 


51 


10. 


42 


58. 


08 


13. 


11 


Electronics-Industrial . . . 


54. 


68 


10. 


81 


59. 


50 


9. 


33 


Heating/Air Cond. /Refrig. . . 


46. 


55 


10 


86 


51. 


40 


11. 


15 


Lithographic Printing . . . . 


47. 


71 


11. 


77 


51. 


82 


11. 


97 


Machine Trades 


48. 


66 


10. 


99 


53. 


00 


11. 


j,d 


Masonry 


41. 


24 


12. 


68 


44. 


27 


12. 


>9 


Small Engine Repair 


42. 


29 


12. 


50 


46. 


41 


12. 


10 


Welding 


45 


39 


11. 


28 


48. 


89 


11, 


'0 



^6 



94 



Part III fomparison of Students Enrolled in Vocational 

Traditional Education on Corr^i^ion Indicators of 
Performance 



i 
I 



85 



Part III Comparison of Students [nrolleH Jj]._V-: ■ < :Vinai ..^!:i^LJ^±^^'J!:^f'j\ 

Education on Common Indicator s of Perforinan ce 

The purpose of the study was to detey^mine the feasibiiity o^" con-parir/j 
the performance in mathematics, science and academic aptitude of studerts 
enrolled in three different programs; v^ocational, coll ege-preparator> and 
general education. It was expected that the feasibility study would provide 
substantial information for making decisions, whether more advanced study in 
comparison of student performance in mathenatics and science sho^'u br 
conducted or not. And, if the more advanced study is feasible then to point 
out areas for investigation, potential pitfalls and minor areas of 
difficulty. 

In comparing the mathematics and science performance of students in 
different types of curriculum, three common indicators were examined. These 
three indicators were classified as: 

1. Student performance on correctly answered questions: 

1.1 The mean percentage of correctly answered mathematics 
questions 

1.2 The mean percentage of correctly answe>*ed science 
questions 

2. Student performance on correctly answered questions: 

2.1 The mean raw score of correctly answered mathe^at 
questions 

2.2 The mean raw score of correctly answered science questions 

3. Student performance on the short form te^t of acaie^ic aptitu^i^ 

Sources of Data 

1) Perfo>-mance of V ocational Students in Scie nce. Mathematics jrd Aca^"£211 
Ap titude 

From hard data which already exists at the Ohio Vocati-^al Education 
Testing Office (OVET) located at The Ohio State Umversit y\ per ForiTi^i^ces of 
vocational students in r.hree different prograr^ -^-^as were chosen for study. 
These program areas were Welding, Home Economics Food Services and 

'J 8 



85 

Carpentry. In choosing thesa programs, consideration was given to th'- 
proportion of mathematics and science items included in each last, an-i the 
number of vocaiional students who to )k the Ohio Vocational Achievement Tests 
in 3985. The performance of students who took the Welding, Home Econornics 
Food Serv'ces and Carpentry Achiewment Tests were analyzed to obtain the 
common indicators for the comparative s^udy. The mean percentages of 
correctly answered questions on the mathematics and science items were 
calc'jlated for all seniors taking the respective tests. Arithmetic means and 
standard deviation of raw scores in mathematics, science ano the SFTAA for 
each test were also tabulated. 

2 ) Performance of Students in Traditional Educa tion _in_ Mathematics, Sci^ nee 

and Academic Aptitude . ~ 

Senior students attending traditional high school programs were 
administered the science and mathematics items found in the Carpentry, 
Welding and Home Economics Food Services forms of the OVET. A description of 
the instrument, test content and sample sizes' are provided below: 
?.l Instruments: Mathematics and Science Achievement Tests 

To obtain performances in mathematics and science of the 
students in traditional educational institutions, modified forms of 
tests were developed. The modification was accomplished by 
extracting the science and math items from the respective total ^est 
forms and putting the math items together in Part I and the sc'once 
together in Part II. Among the 38 Ohio Vocational Achieverrent Tests 
administered in 1985, three occupational tests were choseii to 
measure mathematics and science performance of students. Those 
chosen occupational tests were Welding, Home Economics Fcoa Servi-ses 
and Carpentry. The modified forms of these tests are rdlV?d ihr 



Maihe-^iatics and Science Achievenent last Form I, Forpi II. a^..-^ 
form III respectively. Each of these tests is div'ded into ^'^c 
parts. Pa^^t I includes all mathematics questions and Part II 
includes all science questions taken directly from the occupational 
tests. The determination of whether an item tapped matiiemat ics, 
science, or both was done by a group of content area experts as Da-"^t 
of the annual review of test content dene by the OVET office. 
Academic Aptitude 

The SFTAA as previously described in th^s report was us^.g as 

indicator of academic aptitude, 

2.11 Description of Tests by Content Areas 

For this study, the science and mathema:ics items were further 
classified by content area and domains, (e.g., basic mathematics, 
algebra, physics, chemistry) and level according to Bloom's et. al . 
taxonomy (e.g., knowledge, application). 

Table 39 reveals the number of mathematics questions incl'Jded 
in the new forms of the Ohio Vocational Achievement Tests by subject 
areas in mathematics. Most of these questions are concentrated in 
geometry and basic mathematics respectively, especially in Form 1 
and Form IIL Out of 40 questions in Form I (Welding) there a^^e 25 
items (63%) in geometry. 14 items (35%) in basic mathematics, an-'- 
only one qi'estion (2%) in algebra. Similarly, out of 81 question: 
in Form HI (Carpentry), there are 63 items (73%) in geometry anc la 
items (22%) in basic mathematics. However, questions m Foriri T 
(home Ei^ununncs Fooo bervicesj are in basic mathematics (19 out c 
20 items or 95%) rather than geometry (where thpre is o-. ■ / 
question) . 

I Hi) 
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c>' Tests by Content Arc-as i 



Forni I 



Form 11 
Heme Economics 
Food Services 




Conteni Are? 



Weldi ng 



Basic Mathematics 

Algebra 

Geometry 

Total 




14 { 35%) 
1 { 2%) 



1 ( S%) 
20 (100%) 



19 ( 95% 



/oj 



63 ( 78%) 
81 (100%) 



All science questions in the modified tests are included in Part II. The 
number of science questions by subject area is illustrated in Table 40. In 
Form I, there are 68 questions included in the test. There are 39 questions 
(57%) in chemistry and 29 questions (43%) -^n physics. In Forrp II, there are 



33%), chemistry (14 items or 22%), psychology (IJ items or 18%) physiology 
(8 items or 13%) and physics (7 items or 11%) respectively. Only two (3?i) 
questions are included in botany. In Form III, most of the questions are 
concentrated in physics (36 out of 40 questions or 9C%} , Tnere jre or'y 3 
questions in cherr-istry and 1 question in botany 



63 items. 



The emphasis of these questions is on microbiology (Ci i 



items or 



8? 



O^s-: option of Tests by Cor^ent Ar-^: 



CortePi A' 



Physics 
Chemi stry 
Botany 
Zoology 
Microbiology 
Anatomy 
Physiology 
Psychology 
Geology 
Total 



29 
39 



43%; 



Forrn II 
Home EconoTiic: 
rood Service: 



7 ( 11%) 

14 ( 22%) 

2 ( 3%) 

21 ( 33%! 



yj/oj 



^ ] 



11 ( 1S%) 
63 (100%) 



fin / 1 ^ r»o/ \ 



(2) Description of Tests by Taxonomic Levels 



All matheiTiatics and science questions the tnree forns or r-e 

Motherratics and Science Achievement Tests were also classified by taxono-^-^c 
levels of performance. T'-i-. classification is illustrated in Table 4i. 

In the matherriatics part of each form, the major level of assessment :s 
application. In Form I, tnirty-two out of forty questions (80%) 
mathematics measure ability of students in apol icat-'on , In this level, 
mathematical principles have to be app'ie-:! to specific situations ir^ 
answering the questions. Six questions {ISZ) in this part measure the level 
of Knowledge which basically is the knowledge of -nathe-at-'ca! cnt-^^a. > 
addition. there are two questions {B%) which meas-jrc^ ^^ne level 
mathematical comprehension. In Form 11, 18 out of 20 questions {90%; a::-?:i 
the ab-'.licy of students m appV,caiion. and the other two quei^t^ons :iO', 
assess the students' knowledge of mathp"\aticai criter^^ and technique: u.^,; 
^n the area of Home Economics Food Services, In ForTf III tne>'^e are 5i o^t rj 
81 questions (53%) which '.easu^^e the ability of stli^-}n^s in tr 
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of mathematical principles. Twenty-five questions (31%) measure kno^■lGdqe of 
classification and categorization, terminology, criteria, and methods a'vi 
techniques enployed in the area of carpentry. In addition, five questions 
(5%) assess students' ability in fnathematical comprehension. Application i: 
generally regarded as a reasonably refmed level of understanding whereas 
knowledge is generally regarded as a low level of "understanding whicf-, 
usually requires the student to recall or recognize inforriiation." The 
mathematics items, in general, provide a good indication of a students" 
understanding cf the mathematics concepts and content covered by the exa^. 

Table 41 

Description of fests by TaxonomlL Le-e's 



Welding Home Ec. Food Svc. Carpentry 

Form I Form II Form III 

Taxonomic levels Math Science Math Science Math Science 



Knowledge 6 (15) 65 (95) 2 (10) 6) (95) 25 (31) 32 (SO) 

Comprehension 2 (5) -- - 5 6- 

Applicction 32 (80) 1 (1) 18 (90) 1 (2) 51 (63^^ 1 (2) 

Analysis -- . - ' . " ' 
Synthesis 

Evaluation 2 (3) l (2) 7 (is) 

Total 40 (100) 58 (100) 20 62 (100) «^ 40 'inG^ 



1 •!-!--, 



Numbers in parentheses are percents 

In part II of each test, which includss a" 
major level of assessment is knowledge. There are 55 out of 58 ^uestMj 
(95%) in Form ^ 61 out of 63 questions (96%) m Fov-m II. ana 32 . 
questions (80%) in Form III inrludpH in thncc. tcctr. wh-.ch a^.c.it'^ u; 
knowledge of terminology, specific facts, criteria, cl 3ssi f i cat ^ on 
categorization, and methods and techn^.'.jaes e"n;lcv^Mj f ^ >] -i-.j 
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and principles and generalizations ts^L-d in explain -ng anJ o.esc^^ir 
phenomena. Only one question in fo^Ki is for a';sessina ?r;^nt/ t 

application. In addition, there a^e 2, 1, ^nd 7 questions in ^'C'-r- I, 11 ar- 
III respectively which assess ability in evaluation. The question- in the 
science area do n-^t provide a good indication of the general under^^ . indina of 
science concepts and content. Rather, they reoresent ratner specific 
knowledge and terminology likely to be possessed only by stjdents who have 
been exposed to this content, 
2.2 Sample : 

With the cooperation of three local High Schools, three forms of 
Mathematics and Science Achievement Tests, modified from Welding, Home 
Economics Food Services, and Carpentry, and the SFTAA were administered in 
1985 to obtain performance in matnemaiics, science and general academic 
ability of students in traditional high school programs. The Sample o^ 
students in traditional programs consisted of 107 senior leve' student? 
enrolled in college-preparatory programs and 99 senior level students 
enrolled in general programs. Each group of students from each school wa: 
divided into three subgroups where each form of the mathematics and science 
tests were administered. The total number of students who took the 
Mathematics and Science Achievement Tests is illustrated in Tab"^-: 42 bv fc^-^-v, 
of test, by type of education, by school and by gender of the itudH'1^:.. /^^r 
students completed the SFTAA. The high schools ..ere selected to curpc^p'v 
reflect a ^^ange of urban and ru^al iocatio^'G '-^c wl- : " - on.-r -^^-ri- - - ^ 
range of Cu'lurdl and socio-eccnomic oac^'ir r . 
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Table 42 








1 


'•lu-be*' of Studenf; in Traditiona] Eciucat'rn 
Took the Mathematics and Science Ach;e;or 


P^cgraiV 






■ 


Test rorns College-Prep 

Si $2 S3 ToT.a; : 
M F M F M F M 


Genera • 
$2 S'. 
F M F M" - 


Id" 




I 


Form I (Welding) 9 4 6 4 4 7 34 3 
Form II (Home Economics 495558 36 5 
Food Services) 

From III (Carpentry) 6 5 5 5 5 11 37 7 


3 4 6 10 5 

8 0 2 7 6 

9 4 4 7 2 


■J i 

0 




• 


Total 19 18 15 14 14 26 107 I6 


20 14 12 24 13 

Grand Total 


QQ 






Data Analysis and Resul+s 
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1) Performance of Students in Mathematics 










1.1 The Mean performance of students who answered mathematics q'je 


St i orib 






correctly is illustrated in Table 43 and figure 


17. An examination of 




1 


Table 43 and figure 17 reveals that the college-preparatory students 


nave a 






higher percentage of correctly answered mathematics 


questions in Forni 






1 


Form II than either the vocational or general education students 


T h 




1 


vocational students outperform the general education students on all 






■ 


forms of the exam and outperform the college prep students on Form III 






1 


general education students performed less well than 


the othf;r g^cucs 








mathematics questions on all forms of the tes^. 


^he perfcrTidHf.e 






1 


vocational education students is at about the 50':. mar 








1 


thP performance level of the other two groups vary by f 


0 rrn 








^•2 Tne average raw score and standard c 
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performance in mathematics is illustrated in Taol 


0 44 an 
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Inspection of the data reveals tha hi-hest 
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college preparatory students in Form I -"id Form II, whilr; the higher! aver.^.c-. 
score on Forir! Ill w:s achieved oy vocational students. Th ese results ipust r-'^ 
interpreted in light of the total number of possible items on the respective 
forms and comparisons of raw scores across exam forms is not meamng^ui. 
There appea>^:i to be substantial differences between the general education 
students and the other two groups across al i three test forms. Differences 
between the co^, lege prep and the vocational groups appear to be slightly m 
favor of the college prep group on forms I and II and substant^aHy m favor 
Oj the vocational group on Form ill. 

Table 43 

Mean Percentages of Correctly Answered Mathematics Questions by Seniors 

Test Form Vocational College Prep General 

Total Mean % Total Mean % Total M^an % 

n n n 

Form I (Welding) 820 49.79 34 59.05 3i 45.44 

Form II (H. Ec. F. Serv,) 615 49,30 36 65,83 35 ^I.7i 

Form III (Carpentry) 731 49.34 37 26.47 33 iS.55 



Figure 17 

Mear Pe^'centage o"^ (orrecily Answered Matheraf^c; C^^^J 
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Table 44 



Welding 



Mean 



50 



Ec. Fd. 



Mean 



Me in 



Vocational 

Co I lege-Precaratory 

General 



19.52 7.1 



21.44 
15.03 



4.92 
5.49 



9.98 
11.17 
8.34 



4.24 

3.47 
4.54 



39.40 
23.5.' 
13.58 



13.32 
0 .52 

7.81 



Average 
Score 



Figure 18 

£ve-3ge Pavv Scores of Mathematics P e^^^'o'-'xa' 



I 



I 



V C G 



V C G 



■ 

V C G 



Welding H. Ec. Td. Svc' Carpentry" 
^'e^-^rc-^-nance of Students in Science 

2 ! The mean percentage of corr-}cf:> answer^ed sci^^^'C^j ju--.^ii:f^: 
i 'lLiStr\'.ted in Table 45 and Figure 19. An examifiation of Tabie 45 an- 
F'lQure 19 revea!s that Vocational students outperforned coMeaG prfp a^'> 
gener^-^l education students on the science questions in Form I and Forn Hi 
fhe col lege -preparatory students outperformed tne other tw^- qroup^ on in. 
science questions in Form II. The general -Juc^tl ',-^p stU'.lPnis .-w^:^ 
on each fori* of the exam. 
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2-2 Th° averau.? rrw scori? and stanaa'-d deviaf.ior. .nf ^.tudenLs' 

performance sn science ri - lur-tratec m lable 46 and figure 10 It appears 
that tharii are substantia differ'ences in raw score pe'^forrnsnie among ali 
three groups rn eacn test, -/ocational students outDerfornied the college pr^-,- 
studc-f^ts who in Ui'T. outperformed the general education students in Fov^m I 
and Forrr IJi. The college-preparatory students outperformed the vccational 
students wHc in turn outperformed the general education students in Fern II. 
Stu'jents enroiled -'P genera"! education pes forced at the lowest level m 
sciencr on each test. 

Table 45 

Meir; Percentage; of Correctly Answered S-, ;?nce Q„.-s:icns oy Seniors 



Vocational College-Prep 



Total Mean % Total Mean % ro*;ai Mean 

n r, n 



Form I (Welding) 8?.G 
Form II (Heme Ec. 

Fd. Svs) 515 

Form in (Carpentry) 731 



50.2/ 
49. C4 



1 ' v7 ri 



35 



34 



EMC 



Fig.ire 19 
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Mean ' 

70 - 

60 - 

50 - 

40 - 

30 - 

20 - 

10 - 
0 




V C G 



V C G 




V C G 



Welding 



H. Ec. F. 



>rv . 



Carperit>-y 



Table 46 

AvPTngp Raw Scores and Standard Deviations of Science Performap':-^ 



Curricul um 



Welding 



Mean 



Vocational 33.84 
College-Pr-ep-.rgtorv 19.52 
General ' " 15.87 



SD 



9.8 

6 33 
6.58 



H.Ec. Fd. Svc. 



Mean 



31.86 
41.67 
27.00 



SD 



il.53 

9.53 
13,77 



Carpentry 



.Mean 



SD 



23-66 
15.05 

10.24 



7 j 

6.81 
5,31 
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fiaure Zi 
"= - r' .? c '? R "■! ,>f S c n r e i 0 S r 

Averane 
Score 

50 - 

40 - ~ 

30 - 

20 - 

10 - 

0 VCG VCG VC G 




Welding H. Ec. Fd. Svs, Carpentry 

3, Performance of Students on SFTAA 

3.1 All students participating in this study were administered the 
SFTAA. Table 47 presents information on the raw score performance. The 
SFTAA has a total of 85 items. Using the SFTAA as an indicator of acaderr.ic 
ability, the college prep students consistently demonstrate higher levels of 
academic ability than either the vocational or the general students. The 
table also reveals a pattern of very similar performance between the 
vocational group and the general group; the general group scores ^bout five 
to eight points above the vocational group in each subgroup. It is worth 
noting that these performances are consistent with performance as reflected 
across ail vocational areas (see Table 38). Using Table 38, the relative 
performance of the senior students from the three selected vocations 
{Carpentry, Home Economics Food Service, and 'n-^^ding) can be observed, A^. 3 
group, the Home Economics Food Seivice Vocational students rank 36 out of 
I 37, Students representing the Carpentry and Welding areas are also below thr 
median value for all areas of vocational education; they rank ?3 and 27 out 
I of 37 respectively. Thus, the selection of Carpentry and Welding as 

lERiC liU 



Ra.v Score f'!wan> and Standard Dfeviation': Tii:>t, 
Hath Science, and SFTAA by Tesifcr-^ anc Aca'^r' 



Testforrn (n; 
Group 



HATH 



CARPENTRY 
College 
(n-37) 

M ' i r / 

SO r,i2 
General 
(n=33) 

M 18,58 
SO 7.31 
Vocational 
(n=731j 

M ' 39 39 

SD \^.^7 
HOMC EC . 

Col lege 

(n=36) 
M 

SO 3.47 
General 
(n=35) 

M 8 _ 3 4 

SO 4.54 

Vocationa; 

{n=615) 

M q -c 

SO 4 

WELOING 
College 
{n=34) 

SO i 5? 

General 
{n=31) 

M 1^ .-o, 

SO S 40 

Vocati o^.a' 

(n-820) 

SO :\:7 

OVERALL " 
(n=23;2) 
M 
SO 



areas of inv^stigaiion fc^" f^TS study re-pre.e;-*..'. i'^ . ' ■■- - ' 
average" range of academic sbility of all v'ot-d'cio-al f. a'- - -^n - 
Further, the Home Economics Food Services. grouD r^pr" -■ ' 
limited groups with respect to academic abil^ry. 
Statistical Cotiipari sons of Pe> formance 

More rigorous statistical tests were appliec: lo the :ata to au: 
interpre^-ation. Using the raw scores on the SFiAA, the science test and t 
math test as dependent variables, a series of one-wav analyses of -crian 
tests were conducted. Using the three levels of academic program as t 
independent variable, performance op each form of the exam (I, II and 11 
for science and then math were contrasted. An overall contrast among t 
three groups was also conducted using the SFTAA. Significant differenc 
were found for all of the analyses using the mathematics and science scc>- 
(six analyses]. Significant differences were also found for the w'eldin- 
Home Economics Food Services, Carpentry atid '^ota^- .-V-.-fmed gro.jp , w, 
respect to the S^LAA score. These analyses were then fo'l'iowed by a Sc^eff 
Test to determine statistically significant differeicas amona various pai 
of means. Figure 21 graphically po>^trays tne respect^'ve differences, 
general, the college prep group had better acaaemic ability than the oth 
two groups; there was only one significant difference (Home Lconr.-n^.ci Fo.- 
Services) ;n academic ability between the general grcup and tnc ^ocati 
group although the students in the vocatiopal group we-e- s^^qr^tlv ^cwv: 
the students mi the gerie, a: group on all three tert for- s a: ..^J • - 
SFTAA. 

With respect to .,he contrasts among the th--e acd'i'^^-u: n-n. - 
respect to the science arsd rnatr icorev. the vccat'cr-;l u>^:jp 
significantly higher than the general group on fcu^- of tiie s^k to^t^ 
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P Figure 21 



Si«:nificdnt and Non Significant DifferenccrS ^hr ''ri 
Science and SFTAA Scores Annono Acad^'r-c 



Welding 



Home Econo.Tics 
Food Services 

Carpentry 



Welding 



Home EccnofTiics 
Food Services 

Ca^'pentry 



^-'9 ' U ' HQ 



'-iorr;e Economy c^: 
food Services 

Jarpentr/ 



C - College pre:? - ^ S^^ini^-cant differer.c 

V ^ Vocational ?IS ^ Non Significant 



G = General 



Means li^t^.d sn dcFcenjin:: ord^^-^ f^-ofTi 
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scored higher than the -leneral group on the remaining two tests *:'jt th" 
difference was not stat"' •;tical ly significant. Again using the scier,-:' a-d 
math scores, in four cases the college prep group was significantly higher 
than the genc-i-al group and in two cases the difference between these two 
groups was not statistically significant; the college prep group score':! 
higher than the genera! group in all six cases. When contrasting the 
vocational group with the college prep group on the science and math scores, 
the vocational group was sigr ' -^icantly higher than the college prep group in 
three the six cases; the college prep group was significantly higher than 
the vocational group on two tests and there was no significant differences 
between the two groups on the remaining test o>lthough the college prep grcuD 
score was slightly above that of the vocational gro'ip. 

Table 

Analysis of Covariance of Academic Group 
-ma Hatr; SCORE Employing SFTAA as a Covariate of ^tstfor-n I 

Sou'^ce df MS - 



Academic Group ? 4'?; 

Adjusted by SFTA/. 

Error z^. i-' 



Ihi 



Table 49 



-^a;vs1s of Covariance of Academic Group and Mat^ 
Etpploying SFTAA as a Covariate of Testform i: 
(Home Economics Food Services) 



Source 


df 




MS 


Academic Group 






U9.se 


Adjusted by SFTAA 








Error 


582 




12.4? 



Table 



Analysis of Covariancf of Academic Group and Math SCOR 
Employing SFTAA. as a Cjvariate of Testform III (Carpentr 

Source df M5 



Academic Group i 15,203.97 

Adjusted bv SF^a/^ 

Error 797 pn -^-^ 



Table 51 

■a]y3is cf Cova^^iance of Academic Group ar J Science 
ETploying SFTAA as a Covariate of Testrorn I (Weld^ 
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Table 



-^-^ah-'sis of Covariance of Academic Group a.-id Sr^^- 
E'^ploymg SFTAA as a Covariate of Tesnt'orc 
(Home Fconomics Food Service) 



Academic Group 7 :;4i 

Adjusted by SFTA.A 

Error ^s^:; qo 



Table 53 

Analysis of Covariance of Academic Group and Science SCQR 
employing SFTAA as a Ccvarlate of Testform HI (Carpentry 

Source df MS 



Acadeniic Group 2 =^-:^2r.c qg ^ 

Adjusted by SFTAA, 
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/Adjusted Means cf Acade^^c G^^O".i^: r> 



Testform 
Academic Groups 



Carpentry 



College 
General 
Vocational 





Horre Economics 



College 
General 
Vocational 





31.30 
24.23 
32.50 



Welding 



Coll:ge 
General 
Vocational 



34 

31 
820 



n.85 

14,16 
19.70 




The analysis of covariance (ANCOVA) technique statistically equates the 
groups based on existing differences among groups on the covariate (see 
Table 54). The mean scores for the respective vocational groups showed 
minimal adjustments. The values for the college prep group were adjusted 
downward and the values for the general group was adjusted slightly upward. 
This is consistent with initial differences among the groups on academic 
abil i ty. 

Based on the statistically significant .CCVA results (fee Tables ^^3-53; 
and the subsequent adjustments in group means, a Scheffe' procedure was used 
to make pair^wise contrasts among the groups. Tm's procedure was used to 
determine which, if any, of the three academic groups differed statist' :al iy 
from the other two groups. Tables 55-60 identify significant difference: 
a'^ong q^-ouivz for each test form based on the sc^e-ce and ri^atr .'a-^-^b^-s. 
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Each of the cells in the six tables contains the J", ^fer^r^ce '.v.^'r-'n t'^? 
pairwise means (X dif) and the corresponding F ratio. 

When adjusted for ability, the vocational groups pertor-^ - tatisticai \. 
significantly better than the general groups on all the science and nia^h 
tests across the three test forms. This Is consistent with the analysis 
the unadjusted scores. 

Table 55 

Contrasts of Academic Groups Based on Scheffe' Procedure 
Using Adjusted Math Score Means for Test Form I (Welding) 

General Vocational 



College Prep F » 5.28* F= 2.56 (NS) 

X dif » 3,69 X dif » -1,85 

General F-* 22.13** 

X Jif » -5,5^ 



** Significant at £ < ,01 NS - Not significan" 

^ Significant at g<.05 



Table 56 

)ntrasts of Academic Groups Based on Sc^^^^f^r Prore 
Using Adjusted Math Score Means for Test Forn^. II 
(Home Economics Food Se^-^vice) 



General Vocational 



Co'^lege Prep F = 8.39 =30 (NS) 

V f ^ 



X 'J I f 



X dif - -2. 



m 118 



Table 5/ 



ontrasts of AcadeTiic Groups Based on Scheffe* ^rf.. - 
Using Adjusted Math Score Means for Test Forr. il 

(Carpentry) 



General Vocational 



College Prap F =- .00 (NS) F» 125.81** 

X dif - .13 X dif = -22.14 

General F» 120.04** 

X dif = 22.27 

** Significant at p .01 NS = Not significant 



Table 58 

ontrasts of Academic Groups Based on Scheffe' Procedui 
Using Adjusted Science Score Means for Test Form I 

(Welding) 



General Vocationa" 



College Prep F - .04 (NS) F= 167.99 ** 

X dif = -.41 X dif » -19.99 

General f- 155. 5^** 

X dif = -19.58 



Significant at £ < .01 NS - Not s'gnificanr 



Table 59 

.ntrasts of Academic Groups Based on Scheffe Pr-- 

■Jsing Adjusted Science Score Means for Test r-.r-r 
(Home Ecotiomics Fooa Service) 



General VQcatior,al 



College Prep F = 11.44*-^ F- .23(NS) 

X dif = 7.57 X dif = -!8C 

General p= 26.45** 

X dif - -8.37 



Significant at q < .01 NS = Not significant 



Table 60 



Contrast-i of Academic Groips Based on Scheffe" P'-cc;;\ 
Usirig Adjusted Science Score Means for Test Forr:: 

(Carpentry) 



General 



Vocational 



College Prep F » 2.31(NS) 
X dif - 2.35 

General 



F= 96.33** 
X dif = -10.99 
F= 152.81** 
X dif « -14.14 



gnificant at £ < .01 



NS = Not significant 



When contrasted with the college prep groups, based on adjusted scores, 
the vocational groups perform at a significantly higher level on three of the 
six measures and are equal to or exceed the college prep groups on the 
remaining three measures {these latter three contrasts show no statistically 
significant differences). This is in slight contrast to the unadjusted means 
analyses. The downward adjustment of the college prep group scores either 
brings the values of the vocationa' group in-line with the college prep group 
0^ the vocational group significantly surpasses the college prep group. Tne 
college prep ■:iroup means, when adjusted for academic ability, are 
significantly greater than the corresponding means for the general academic 
groups on three of the measures; the college prep group adjusted mean score: 
are not statistically different from the general group on the remaining three 
measures. The adjustment downward of the college prep group mean in the case 
of the Home Economics Food Services Math test results in a nonsignificdnt 
difference between the college prep group and the general g^oup: this 
difference was statistically significant when unadjusted mean values were 
used. The adjusted scores for the vocational groups are significantly highe*- 
than those of tne general groups on all six tests. 
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In general, the re^.,^i^ of ihe ur adjusted and adjusted c.. cud rnt-in? 
analyse^; are ccnsi sient . 'it of 18 pairwise contrasts, five changes tp, 
findings were observed. These changes, a downward adjustment of the coHeje 
prep group scores resulted in a nonsignificant differences between the 
college prep and gor,eral groups where there was a significant difference in 
the unadjusted values, and in the other case, resulted in a nonsignificant 
difference between the college prep and vocational groups where there was a 
significant difference in the unadj'isted values. 
Discussic-ii 

The present study represents an effort to determine the perfcrmance of 
students participating in vocational education programs in the state of 
Ohio. This report is presented in three major parts and therefore the 
discussion has been developed to conform to this structure. 

P art I Test Description 

Part I of this report presented a descriptive analysis of instruments 
used in the Ohio Vocational Education Tests (OVtT). This aspect of the study 
was designed to address the lirst objective. As such, the science and 
mathematics content of each of the 38 vocational tests was examined. In 
addition, the Short Form Test of Academic Aptitude (SFTAA) was described. 

First, the number and percent of math and science items on each exam was 
presented. These numbers were derived by math and science content ars.i 
experts who systematically reviewed and characterized the items on each 
exam. The minimum number of math and science items on any of the tests is 4 
and 2 respectively; the maximum number of math and science items on any of 
the tests is 121 and 264 respectively. The math items represent anywhere 
between one and 40% of the total test in a given vocational area and the 
science items represent between one and 79%. The average number of math 
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quest ■ ons 



quc^iions across all 38 tests is 85.3. 'h^ Vi^^Ab^r of rr^a: test itL^rris ac>^os:> 
all 38 tests range from a "^ow of 269 to a hvgh 384; the average nuniber of 



As can be seen, there is great variability in the nurriber of science 
and/or math items across the 38 tests. Generally, there is a sufficient and 
reasonable number of math items on each of the tests to provide the user with 
a sound indicator of the stuoent's basic mathematical skills in selected 
areas. In general, this is also true for the science items. There are, 
however, seven tests which appear to be overweighted with science items and 
four tests which have minimal science coverage. Each of the 38 tests is then 
presented in some detail. The specific subtests of each test were identified 
and the math and science content areas were delineated. A sample math and 
science question from each test was included. 

The :.reas of concentre :ion for the 38 tests mathematics content is 
focused on basic math (all 38 tests; 15 of the tests have some geometry; 3 
have some algebra; and, one has some trigonometry). The areas of 
concentration for the science content across all 38 tests is more varied. 
Physics and chemistry lead the way with emphasis on 32 and 25 of the tests 
respectively. There is a la^ge drop to the next grouping (psychology 10, 
physiuiogy 9, microbiology 8, anatomy 5, botony'6, geology 2 and zoology 2), 

The math test items appear to yield reasonable indicators of a student's 
knowledge of basic mathematics and perhaps of elementary geometry (depending 
on the test area). The items tend to focus on application of concepts to 
solving problems rather than simple recognition or recall items. The science 
test items on the other hand are not easy to cluster into homogenous units 



items on any test is 334.1. 



Only fo.^'" of the tf^sts nave fewer than 2 



A 



items. 
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and therefore ' is difficult to generalize ac>^oss the 38 te-^^s about the 
specific content of "science". Rather, each test yiems an idiosyncratic 
cluster of science content. Obviously there is a different examination for 
each of the 38 vocational areas. 

Each test has a different number of total items and the number of math 
and science items also differ from exam to exam. Further, the nature of the 
items differ across exams; each exam has been constructed such that the items 
reflect not only science and math concepts, but also contain ideas, concepts 
and knowledge relevant to the particular vocational area being tested. For 
example, the welding test use items that reflect the application of math and 
science to welding; the carpentry test uses items that reflect the 

aOOlication nf mAth And crionro fn rarncnfv^v/ U«.,.^».r»y« ^.u^ ^ ^ 

items have a tendency to rely on recognition or recall of information in 
ordpr to respond to the items; some items require the students to make some 
use of the information to respond to the item while others do not. The rati > 
and nature of math or science items to the total number of items on the tesc 
reflects the requirements of the occupation. 

The internal consistency (reliability) of each of the 38 exams is very 
high (approximately .90 or above) and the item analyses cf each exam revealed 
excellent psychometric properties. 

Unlike the vocational tests which are specific to each area, the SFTAA is 
used as a general indicator oi academic ability and is therefore not 
specifically geared to vocational content. Rather it reflects a series of 
four generic subtests. The f.ur subtests are sequences, analogies, 
vocabulary and memory. The sum of the four subscores yields the total 
score. The instrume-i was developed and published by CTB/McGraw-Hil 1 and 
takes about 30 minutes to administer. This instrument has good psychometric 



properties and while it h^s not been revised sm^l^ !9?:' :t bv'Ct^r-^ i.-, 
provide a good indicator of overall academic ability. 

The SFTAA when used in conjunction with the vocation:,! tes^s. p^ov^ce t^e 
user with a reasonably good indicator of general academic ability ana 
specific paper and pencil evaluation of a student's knowledge in a oiven 
vocational area. 

Part II Performance Levels of Students in Vocational Education 
Part II of the report presented normative information on juniors and 
seniors in the state of Ohio who participated in each of the 38 Vocational 
Education Tests. Norm data were provided for juniors aid seniors from 1984 
which reflected their performance wn the math and science items of each 
test- In addition, norm data were provided for these same groups on thp. 
SFTAA. The data on the science and math items were presented in two ways. 
First, the average percentage of correctly answered questions for science and 
math was generated. Then, the average raw score on these variables was also 
calculated. These two analyses addressed the second and third objectives of 
the study i,e., a) determine the proportion of juniors and seniors 
participating in vocational education programs in Ohio who correctly answer 
items which reflect science and mathematics content in each of the 38 
vocational arsas, and h) determine ihe level of functioning of students 
enrolled ir vocational education programs in Ohio in the areas of science and 
mathematics content in each of the 38 vocational areas. This latter 
objective was also augmented by analyzing the raw score performance of ail 
participants general academic ability through use of the SFTAA. 

The numbers of students participating in each of the tests varies 
considerably across the 38 areas from a low of 29 to a high of 1911. In 
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general, several hundred o*- irore students are reflected ir, ihf: Jaf?. fur esch 
area. Further, there is no reason to suspect that tne participants ar.- 
somehow atypical of vocational education students in general; there is good 
reason to believe that these students are representative of vocational 
education students and that the data presented reasonably reflects the matn 
and science knowledge of thc^ students in each respective a>"ea. The norm data 
presented here are highly consistent with data from previous years and the 
succeeding year. This interpretation also maintains for the SFTAA data. 

The individual items on each test were designed so that student's paper 
and pencil k.iowledge could be adequately asse<:.od. The level of difficulty 
of the items, and subsequently the exam, was developed so that a range of 
scores across students would be possible. There are easy items, average 
difficulty items and difficult items. The procedure eliminated bo^-h "floor" 
and "ceiling" effects where students perform at a very low level by missing 
most of the items or at a very high level by getting most of the items 
correct. These same tests also needed to accommodate -'irst year students 
(juniors) and second year students (seniors) Therefore the tests were 
"pitched" at a level of average item difficulty of approximately .50. The 
data reflected these characteristics. Group percentages have been used to 
allow for a coTimon base of comparison across vocational areas because there 
are d^ffet-ent numbers of science and math item on each of the 38 tests and 
comparison of "aw scores across the tests is not meaningful. Percentages 
were also used because they are relatively easy to understand and con^'ey 
meaning to the general reader. 

Seniors on the average outperformed their junior counterparts on 36 of 3S 
areas on the math tests. A similar result was found for the science tests 
(35 of 38). The result is consistent with anticipated outcomes as one would 
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expect students in tr.e second year of i prc'i-'i:^' r;.. v-"^ ^f. I'Ttt'ir tr.c';'^ 
students in the first year of a program --jn-'i ':.<--■.-■: \ o<' -[ ' '-e-/.:- 

was also reflected in the SFTAA data. 

Frrther, average performance by the senio*" lev'el students in each of fne 
38 areas is generally around the 50% level in both the science and rnaih areas 
with a range on the group performance in science of a low of 36% to a high of 
66%. The corresponding range for the math was 381 to 75%. The average 
performance by the junior level students in each of the 38 areas was somewhat 
lower than the 50% level established by the seniors on both the science and 
math items. The range for the average performance by the junior level 
students for the science items across the 38 areas was from a low of 32% to a 
high of 69%; the corresponding range for the math items was from a low of 31% 
+.0 a high of 74%. 

This variation in relative performance across vocational areas probably 
reflects two things. First, a difference in the difficulty level of the test 
items across tests, and, second, a difference in acadei.iic ability across 
vocational areas. The latter point is well re^'lected in tne relative 
performance jf groups of students on the SFTAA as the average performance of 
the groups on raw score is approximately 50 with a range of 41 to 59. 
Obviously students in certain vocational areas are, in general, Tiore 
academically able than students in other vocati 
acadaniically aDie than their senior counterparts. 

The OVET instruments ha^^c been constructed and used foH owing nori] 
referenced principle*;. As such they conform well to those test construction 
principles and average perfornance or: any one test is qetting approximately 
hair of the items correct. 
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Thes*^ data reflect a variation in student performanv.:^- in sc^^nce, r^arh 
and academic ability across the 38 vocational areas. This perfcrmafice 
each area appears to be at a reasonable level. Tnis finding seems to L:e 
consistent regardless of whether one examines the da:a bai-ed on rercenl^iG^-^r 
or raw scores. 

Two cautions must be put forth at this time. The first is regarding the 
stability of the data results for those areas wnere there are small numbers 
of participants (less than 50). In these two cases, the results could shift 
if larger numbers of student data were available. However, these data are 
thought to be representative and therefore the results are not likely to 
change even with larger sample sizes. In addition, the number of vocational 
areas where this situation pertains is small. 

The second caution has to do with the number of items contained in 
science and math. When the number of items in a given area is s'^ill (less 
than 10), percentages can shift dramatically with an increase or decrease of 
just one item correct on that particular test. This would be the case with 
science items in four vocational areas and math items in 5 areas. As an 
example, in one case where the average percent correct for the juniorr: 
exceeded the average percent correct for the seniors, the percentages were 
based on a total of two items. 

Finally, there is a considerable range of performance withi n each of tne 
vocational areas. This fact is reflected in two ways; a) the standard 
deviation of scores within a test, and b) the tnax \ and minimum nunber of 
correct items. The standard deviations of raw oerformance across the 

3f vocational areas for science and math for , niors and semors (a 

total of 152 test results) ranged from \.'^3 to a high of 42.0b. Most 
standard deviations ranged between 4 and 10 points, "^he maximum number any 
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one individual correctly answey^ed varied conside^^sbly from test to test 
(because of different nurnber of iteois possible) and bet^>»een juniors ar,d 
seniors. On 35 of 152 sets of test data at least one person answered all the 
items correctly. This tended to occur on those areas with smaller numbers of 
items. In addition, a miniinum score of 0 was recorded on 135 out of 15k: 
the sets of test data. These data lend further credence to the quality of 
the science and math items as indicators of performance. 

Finally, the standard deviation of the raw scores on the SFTAA ranged 
from 9.33 to 13.85 units with an average value of approximately 11 units. 
This variaoility was demonstrated not only across vocational areas but also 
within each of the vocational areas. Once again, this lends credence to the 
psychometric properties of the SFTAA and its contribution as part of the Ohio 
Vocational Education Testing Program. 

Part III Conparis on of Students in Vocational and Traditional Educati on 
Programs 

Part :n of this report compared the 1985 performance of vocational 
education students in the areas of Welding, Home Economics Food Services and 
Carpentry with students enrolled in traditional academic programs (college 
preparatory and general) on common indicators of science, mathematics and 
academic ability. This aspect of the study was designed to address the 
fourth objective. This effort was conducted to investigate the feasibility 
of legitimately comparing the performance of the vocational program students 
with traditional academic program students jsmg common indicators of 
performance. 

The selection of the three vocational areas based on the selection 
criteria turned out to be a very good decision. Two of the three groups were 
in the middle of all the vocational groups with respect to their general 
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academic ability a-; indicated by the SFTAA. Tne third group was at inc 
bottom of the vocational groups with respect to academic ability. This 
situation provided a gocJ range in academic ability and provided good groups 
agalRst which to contract the academic groups. Further, the Welding, Home 
Economics Food Services and Carpentry Tests contained typical and reasonable 
numbers of nems in the science and math areas allowing for stability of item 
performance as well as being representative of other vocational areas in 
terms of f^e number of items (See Table 61). 

Table 61 

Test Items from Three Selected Vocational Tests 



Average 
of 
all 



Total 



Test Items 333 375 3 



C J 



334.1 



Math Iterr.s 40 (12%! ' 2C [1%) 81 (25%) 34.4 

Sci ence 

sterns 68 (20%) 63 (17%) 40 (1?%) 85.3 



Limiting the number of vocational areas to study as well as restricting 
the comparison to seniors kept the study at a reasonable and feasible level. 
In retrospect, these were good decisions. It allowed for :>om variation 
among vocational groups (a small sampling) while also allowing for legitimate 
comparisons and interpretations. The data for the three groups of vocational 
education students contain large numbers of observations 6x5, 731, and 820. 
These sample sizes are fairly typical of all the 38 Ohio Vocational groups. 
These data are thought to be highly stable and representative of al ! 
vocational education students in Ohio in their respective vocational ar-as. 
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As re-" ecled on the SFTAA. tnese g- i~*o '-^ f.-t'-t-:^ / . ■ " l'.^: 

vocational education students. 

The sample of -students fror,, traaitional acadciriic proyrarn.-. was jnid 1 . - 
There we^e 107 students from college preparatory programs and 99 students 
from general education programs, "^he number of males and females in each of 
these groups was fairly balanced. The traditional students come from three 
local high schools in Central Ohio. The.>e high schools represented a cross 
section of suburban and rural locations as well as different socio-economic 
conditions. There was nothing extraordinary or remarkable regarding the 
schools, communities or their students. The traditional program students 
were randomly assigned to one of the three test taking conditions (Welding, 
Home Economic Food Services and Carpentry). Using simple random assignment, 
the various cell sizes turned out to be fairly well balanced. 

The science and math items, extracted from each of the three vocational 
tests were administered to the respective groups of subjects along with the 
SFTAA. All three of the tests contain a reasonable number of basic math 
indicators (14, 19, and 13 items). Two of the tests also contain indicators 
of geometry (Welding, 25 items and Carpentry, 53 items). From this 
perspective, the exams are pretty typical of all the vocational exams in that 
there is a heavy emphasis on basic math. T he heavy emphasis on geometry on 
two of the tests is less typical. 

The math items in the Welding and Heme Econo.-nics Food Service Tests 
stress the application of principles and concepts (80% and 90% 
respectively). The math items on the carpentry exam have somewhat less 
emphasis on application (51%) and some emphasis on basic knowledge 31%) . 
From this perspective the math items from all the?e tests provide a good 
indication of basic knowledge of mathematics. 
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The science ite;-s a<'e r.Q"^ vancj 'n t-a^'- cC'tef'L c^^-^-:-. Wolj^rg 
SLf-ySbes Physics and Chernislry (43% and 57% respectiyeiy) . Carpentry 
stresses only Pnysic^ (90%) while Ho.ne Economics Food Services e'^phasizes 
content from six areas (Physics 11%, Chemistry 22%, Botony 3%, Microbiology 
33%, Physiology 13% and Psychology 10%). Almost all of the science items 
represent specific knowledge (information) of the content area {95%, 96% ana 
86%). From this perspective, the science items are not as good of an 
indicator of basic science knowledge as the math items are of basic math 
knowledge. The Home Economics Food Services items present a more rounded 
view 0" science, whereas the other two test areas stress specific areas of 
science e.g., physics and chemistry. Further, the taxonomic level of the 
science questions stress knowledge appropriate for each specific vocational 
area. This situation will put students who have not been exposed to the 
specific content at a disadvantage on these items. For these reasons, the 
math items appear to highly valid for use in comparing performance across 
the vocational, college prep and general program groups. The science items, 
while adequate, are not in general a good indicator of general science 
knowledge. Rather, the items concentrate on specific kinds of science (e.g., 
physics, chemistry), and also focus on items that stress recognition and 
recall of information rather than the application of concepts and 
principles. The science items do function but the results comT-g from their 
use must be cautiously interpreted. 

The three different academic groups werr5 ccmpa'-ed usM-.g diffe^-ent 
techniques. First descriptive statistics were calculated (percentages, 
means, standard deviations and sample sizes). This was followed with a 
series of one-way analyses of variance on the raw score data. Finally, a 
series of one-way analyses of covariance were computed on the raw score data. 
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Wner. using a cr^te-ricr. of" acade""' c db~'''.v 
considerably higher than eitner the gencrd"; or i-^ vjca+iona" g-oups. T-^ 
general group and the vocational groups pe'-forn it, a reaia'-'<ab 1 y sii^i-.U'- 
level. These differences and similarities in acade-^^ic ability are fdir^y 
consistent with what is generally found in the lltergture. The performance 
level of all three academic groups of students is at a reasonable level with 
nothing highly atypical. 

When examining the one-way analyses of variance fo'" eacn araa of testing 
on the math variable, an interesting phenomenon occurs. The performance of 
the vocational students is not consistent v-ith the relative order of the data 
found on the SFTAA. The performance of the vocational students on the math 
variable always significantly exceeds that of the general academic group; the 
performance of the college prep group is either- not significantly different 
from the vocational group or is exceeoed by the vocational group. This 
situation is rot easily explained and is highly inconsistent with the 
research literature. It appears that in applied basic mathematics, given the 
constraints of this study, the vocational nudents are approximately equal to 
or exceed the performance of students from traditional academic programs. 

This pattern also maintains for the performance of the three groups of 
students across the science items with the exception rf the Home Eionomics 
Food Services test where the college prep group performs signi f icani ly better 
than the vocational students. The writers are slightly more cautious about 
the meaning of these findings on the scierce items because of the previously 
cited concerns. However, the results are fairly clear and consistent-the 
vocational students perform at a level thU compares favorably with students 
f^om traditional academic program. These results maintain even tnouqh their 
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measured academ^-" ability fSFTAA) 15 less than thot \. .■- . - 

and no different from those of the general academic g-'-v.-c. 

In order to determine and statistically equate for mitiu" ■.i-^-zf^ur/^i . 
academic ability, a series of one-way analyses of covariance were generated 
using the SFTAA as a covariate. In general this technique had the effect of 
adjusting the mean score of the science and math dependent variables downward 
fov- the college prep group while having minimal impact on the other two 
groups. As a result, when the three groups were equated on the basis of 
academic ability and then their performance co.npared on the respective tests 
for science and math, the performance of the vocational students always 
exceeded or was equal to the ^formar.ce of the other two groups. These 
results are not consistent with the research literature. 

Of course these findings must be interpreted somewhat cautiously. 
However, based on these preliminary findings, there appear to be rather 
substantial long term ramifications. It is clear that the feasibility of 
comparing the performance of vocaticial , college prep and general academic 
groups of students on comparable measure:, has been realized. The ne.xt steps 
in this process appear to be straight forward - increase the sample sizes of 
the college prep and general academic groups, expand the number of vocational 
test areas to examine the general izabil ity of these results, and, to increase 
the number of school districts participating so that trerp 3 q^o,- 
representation of students from traditional academic proyrarr. . 
Summary and Conclusions 

This study was designed to address four basic objectives. The f^rst 
objective was to report the science and math content contained within the 
Ohio Vocational Education exams for each of the 38 program arpas. This 
objective was achieved in Part I of the study. Each of the 33 tests was 
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■ ^ ^1 

I presented and found to be a good quality inst^^uitient ([lavi- zO\:fji i::y-vjy'- — 

^ properties). In general there are reasonable number:: of ^ --^-•c^^^ ar-.i 

■ item on each of the tests. 

■ The second and third objectives of the study were to dettrr:nirie (!/ tfv 
level of functioning and (2) the proportion of correctlv answered questicns 

I by Tuniors and seniors enrolled in vocational education programs in the areas 

— of science and mathematics in each of the 38 program areas. This objective 

■ was achiev^^d in Part II of the study. In general, the seniors outperformed 
I the juniors in each of the program areas and the level of performance appears 

to be at a reasonable level. The exams appear to function at a reasonable 
I level according to the way the tests were developed. Performance across the 
tm 38 areas on both science and math varied among the different vocational 

groups. Academic ability varied considerably among the 38 vocational groups. 
I Part III of the study addressed the fourth objective which was to 

initiate a pilot study to determine the feasibility of experimentally 
I comparing students enrolled in vocational education programs with students 

m enrolled in traditional education programs on common paper and pencil 

indicators of science and mathematics performance. This objective was also 
I achieved as the conclusion can be made that such a comparison is feasible. 

Further this effort demonstrated that performance of students in th^ee 
I vocatioffal education programs compares favorably with students in traditional 

■ academic programs (college prep and general academic) with regard to basic 
applied mathematics knowledge and selected science knowledge. These results 

I are inconsistent with existing literature and popularly held beliefs about 

vocational education students. Of course these preliminary results nust be 

■ interpreted cautiously for reasons cited earlier, 

Mc ^^^^ 



Based on tK*^--; prel -irnin-iry fini!' :;i f:l 'swir j ■ . 

reco'i^Tiended, 

1. Increase the sample sizes of the college prep and genpra' 
groups so that the results are assumed to be stable and not 
susceptible to sampling fluctuations or non rep-csentativeness 
of respondents. 

2. Increase the number of school districts participating in the 
study for the traditional groups of students so that great'^r 
general izabil ity of findings is possible. 

3. Expand the number of vocational test areas to assure stability 
of results across the other vocational areas. 

Fo!l:<ving implementation of the above recommendations and should these 

results maintain, these data have obvious and far-reaching implications for 

education in t;,e State of Ohio, At this ^.oint in time, there is no reason to 

assume that those results will not maintain. 
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